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CALIFORNIA  REGION 


COMPREHENSIVE  FRAMEWORK  STUDY 
APPENDIX  XVII  - NAVIGATION 


INTRODUCTION 


Purpose  and  Scope 

The  purpose  of  this  appendix  is  to  survey  the  future  needs  for  naviga- 
tion facilities,  both  commercial  and  recreational,  in  the  California 
Region.  This  appendix  is  concerned  solely  with  the  major  navigable  waters 
of  the  Region.  These  navigable  waters  include  the  coastal  waters,  the 
Sacramento  and  San  Joaquin  Rivers  and  interconnected  streams,  and  the 
Colorado  River  contiguous  with  the  region's  boundary,  i^his  report  does 
not  cover  recreational  boating  on  inland  waters,  whicn\is  included  in 
Appendix  XII:  Recreation.  ' 

Basic  material  in  this  appendix  was  derived  using  BASE  PLAN  popu- 
lation projections,  as  discussed  in  Appendix  IV:  Economic  Base  and 
Projections.  The  effects  of  other  population  projections  on  navigation 
in  the  Region  are  discussed  in  Supplement  A,  "Alternative  Projections". 


Procedures  and  Assumptions 

Existing  conditions  were  inventoried  from  available  reports  on  naviga- 
tion facilities,  and  by  field  reconnaissance  where  reports  were  not  availa- 
ble. Estimates  of  future  requirements  for  commercial  navigation  facilities 
were  based  upon  projected  quantities  and  tvnes  of  waterborne  commerce 
likely  to  move  through  the  region's  ports  and  waterways.  Estimates  of 
future  requirements  for  recreational  navigation  facilities  on  navigable 
waters  were  based  upon  previous  studies  of  recreational  boating  needs 
developed  by  the  Corps  of  Engineers  and  the  State  of  California,  adjusted 
to  Base  Plan  population  projections.  Estimated  costs  of  the  navigation 
plan  were  based  on  preliminary  estimates  of  the  protective  features, 
dredging,  and  corollary  improvements  required.  Federal,  non-Federal, 
and  private  costs  directly  associated  with  navigation  were  included. 

For  the  purposes  of  analysis,  it  was  assumed  that  existing  regulations 
and  on-going  procedures  governing  the  planning,  construction  and  operation 
of  navigation  facilities  would  continue  in  effect  throughout  the  study 
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period.  These  existing  regulations  and  procedures  concern  environmental 
quality;  water  quality;  public  health  and  safety;  fish  and  wildlife;  and 
coordination  with  Federal,  State,  regional  and  local  agencies  and  with 
the  public  at  large.  Existing  regulations  and  procedures  are  described 
in  detail  in  Appendix  III:  Legal  and  Institutional  Environments. 


Relationship  to  Other  Parts  of  Report 

This  appendix  is  a unit  of  the  Comprehensive  Type  I Framework  Study 
for  the  California  Region.  The  California  Region  Includes  the  State 
of  California  plus  a small  portion  of  the  State  of  Oregon,  as  shown  on 
Map  1.  The  Framework  report  has  18  appendices,  assigned  to  appropriate 
technical  subcommittees.  The  first  three  appendices  are  "History  of 
Study,"  "The  Region,"  and  "Legal  and  Institutional  Environments,"  and 
are  essentially  background  material.  The  next  four  appendices  are  "Econo- 
mic Base  and  Projections,"  "Water  Resources,"  "Land  Resources  and  Use," 
and  "Mineral  Resources":  these  four  appendices  present  basic  information 

on  the  Region.  The  next  10  appendices  are  "Watershed  Management,"  "Flood 
Control,"  "Irrigation  and  Drainage,"  "Municipal  and  Industrial  Water," 
"Recreation,"  "Fish  and  Wildlife,"  "Electric  Power,"  "Water  Duality, 
Pollution  and  Health  Factors,"  "Shoreline  Protection  and  Development," 
and  "Navigation."  These  10  appendices  may  be  termed  functional  appendices, 
as  each  deals  with  a particular  recognized  phase  of  water  and  related 
land  use,  development,  or  management.  The  final  appendix,  "General 
Program  and  Alternatives"  brings  together  the  resources  and  demands, 
or  goals,  and  presents  a framework  plan  and  alternative  plans  of  how 
the  demands  or  goals  can  best  be  satisfied  or  achieved. 

Several  study  areas  covered  in  other  appendices  are  related  to 
the  Navigation  appendix.  These  relationships  are  discussed  in  the 
following  paragraphs . 

LEGAL  AND  INSTITUTIONAL  ENVIRONMENTS 


Existing  Federal  and  State  statutory  authorities  are  generally 
adequate  for  the  implementation  of  present  navigation  policies,  but 
additional  legislation  may  be  required  to  support  future  policy  modifi- 
cations. The  studies  and  reappraisals  recommended  in  Appendix  III: 
Legal  and  Institutional  Environments,  would  provide  valuable  guidance 
in  evaluating  the  need  for  policy  modifications. 

FLOOD  CONTROL 


Harbors  are  usually  constructed  in  bays,  estuaries,  and  the  mouths 
of  rivers,  because  these  sites  are  more  economical.  The  harbors  then 
are  subject  to  silting  from  sediment  carried  by  rivers  and  streams, 
and  are  vulnerable  to  damage  from  floods.  The  destructive  effects  of 
uncontrolled  flood  waters  upon  a harbor  were  demonstrated  during  the 
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Ventura  Marina  was  severely  damaged  in  1969  when 
storm  runoff  and  failure  of  the  levees  permitted 
the  Santa  Clara  River  to  leave  its  channel. 
(Corps  of  Engineers  photo) 


Damage  to  boats  and  facilities  at  Santa  Barbara 
Harbor  was  caused  by  the  1969  offshore  oil  spill 
(Corps  of  Engineers  photo) 


1969  storms  in  the  South  Coastal  sufareplon,  when  the  Santa  Clara  River 
broke  through  its  levees  and  severely  damaged  the  $8  million  Ventura 
Marina,  which  is  located  iust  upcoast  of  the  river's  mouth. 

RECREATION 

The  recreation  directly  afforded  by  recreation  navigation  has  been 
evaluated  in  this  appendix.  Other  recreational  potentials,  however, 
exist  in  both  commercial  and  recreational  harbors.  The  waterfront  attracts 
many  visitors  who  enjoy  watching  ships  and  the  bustle  of  a harbor.  The 
recreation  afforded  by  a marina  is  not  derived  solely  from  boating; 
much  recreation  is  derived  from  non-boaters  watching  boats.  This  recrea- 
tional environment  could  be  enhanced  by  vista  points,  picnic  and  rest 
areas,  maritime  museums,  and  exhibits  at  both  recreational  and  commercial 
harbors.  Coastal  values  and  the  recreational  value  of  islands  are  dis- 
cussed in  detail  in  Appendix  XII:  Recreation. 

FISH  AND  WILDLIFE 


The  most  economical  sites  for  harbors  are  estuaries  and  bays.  These 
areas  are  also  of  great  importance  to  marine  life  and  as  sanctuaries, 
feeding  grounds,  and  resting  places  for  waterfowl.  The  impact  of  navi- 
gation Improvements  on  fish  and  wildlife,  through  destruction  of  estuaries, 
tidelands,  and  marshes,  cannot  be  measured  in  economic  terms.  Disposal 
of  dredged  material  in  tidelands  and  in  the  open  ocean  also  can  have 
an  adverse  effect  on  fish  and  wildlife. 

WATER  quality,  POLLUTION  CONTROL,  iVN'D  HEALTH  FACTORS 

Water  quality  requirements  in  commercial  and  recreational  navigation 
features  are  somewhat  different.  Although  pollution  of  commercial  harbors 
does  not  impair  their  function  for  navigation,  it  does  Impair  other 
beneficial  uses,  such  as  sustenance  of  fish  and  marine  life,  industrial 
water  supply,  and  general  recreation.  Recreational  navigation  facilities 
are  always  adversely  affected  by  pollution.  Pollution  and  debris  which 
damage  paint  and  fittings  on  small  craft  seriously  Impair  the  quality 
of  the  recreation.  Many  multiple-purpose  small-craft  harbors  provide 
areas  for  water-contact  sports,  and  require  water  of  even  higher  quality 
than  that  required  for  recreational  boating.  Major  sources  of  pollution 
in  harbors  aie  industrial  and  domestic  waste  discharges,  oil  spillage, 
untreated  sewage  discharge  from  vessels,  and  exhaust  discharge  from 
small  craft.  Another  interrelationship  between  water  quality  and  naviga- 
tion is  in  dredging  and  the  disposal  of  dredged  material.  Material 
dredged  during  harbor  construction  or  maintenance  is  disposed  of  primari- 
ly: (1)  in  open  water  within  designated  disposal  areas;  (2)  in  diked 

disposal  areas:  (3)  on  adjacent  areas  for  fill:  or  (4)  on  beaches  for 
nourishment  or  widening.  Disposal  of  material  in  open  water,  in  diked 
areas,  or  for  fill,  required  careful  control  to  avoid  unacceptable 
pollution.  Material  used  for  beach  nourishment  or  widening  is  selected 
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material  with  little  organic  content  and  a minimum  of  silt  and  fines. 
Dredging  and  filling  can  change  water  circulation  patterns,  affect 
reaeration,  and  alter  biological  activities  directly  affecting  water 
quality. 

SHORELirJE  PROTECTION  AND  DEVELOPMENT 

In  most  Instances,  construction  of  coastal  harbors  has  had  an  effect 
upon  littoral  processes  along  the  adjacent  shoreline.  Entrance  jetties 
impede  the  littoral  stream,  causing  deposition  on  the  up-drift  side 
and  erosion  on  the  down-drift  side.  Breakwaters  parallel  to  shore  create 
areas  protected  from  wave  energy,  and  material  accretes  in  these  areas. 
Costly  shoreline  protection  and  harbor  maintenance  work  often  result 
from  harbor  construction:  on  the  other  hand,  harbor  dredging  has  been 
a valuable  source  of  beach  material,  particularly  in  the  South  Coastal 
subregion  where  the  natural  sediment  contribution  from  streams  has  been 
reduced  by  flood-control  Improvements. 


History  of  Regional  Development 

The  historic  development  of  transportation  in  the  California  Region 
has  been  determined  by  the  region's  physiography  and  by  its  resources. 

Major  physiographic  features  of  the  region  are  as  follows:  a mountain 

fringe  along  the  coast;  another  mountain  system  along  the  east  border; 
a great  valley  between  the  mountains  and  enclosed  by  them;  and  outside 
of  this,  a great  area  of  basins,  barren  deserts  and  mountains.  The 
great  valley  is  drained  by  the  region's  major  navigable  stream  system, 
the  Sacramento  and  San  Joaquin  Rivers,  which  reach  the  sea  through  San 
Francisco  Bay.  The  coastline  is  generally  rocky  and  affords  few  natural 
harbors.  Further,  the  coast  is  convex,  which  increases  sailing  distances 
between  port;  and  is  marked  by  many  dangerous  rocky  headlands.  The 
Sierra  Nevada,  along  the  east  border  of  the  region,  combined  with  the 
formidable  deserts  to  the  south,  raised  an  imposing  barrier  to  overland 
transportation.  The  Isolation  of  California  from  the  remainder  of  the 
world,  during  the  early  part  of  its  history,  delayed  development  of 
transportation  in  general.  The  journey  around  Cape  Horn  was  as  dangerous 
as  the  long  overland  crossing  from  the  eastern  seaboard  was  difficult. 

The  history  of  transportation  in  California  can  be  considered  in 
two  periods  — the  pre-gold  rush  period  of  Spanish  exploration  and  occupa- 
tion, and  the  post-gold  rush  period  of  colonization  and  development. 

The  lower  Colorado  River  was  discovered  by  the  Spanish  in  1540,  but 
the  explorers  did  not  penetrate  California.  In  1541-43,  Juan  Rodriguez 
Cabrlllo  and  his  successor,  Bartolome  Ferrelo,  explored  probably  the 
entire  coast  as  far  north  as  Oregon,  in  1579,  Sir  Francis  Dr.ake  repaired 
his  ships  in  Drake's  Bay,  north  of  San  Francisco,  and  in  1602-03,  Sebastian 
Vizcaino  further  explored  the  coast,  discovering  the  bay  of  Monterey, 
but  missing  San  Francisco  Bay.  For  three  centuries  after  the  original 


explorations,  fear  of  Russian  or  English  occupation  and  consequent  danger 
to  Spanish  colonies  in  Mexico  caused  the  Spanish  to  take  definite  action 
to  occupy  Alta  California.  This  occupation  reached  its  climax  during 
the  period  1769  to  1823,  when  the  missions,  21  in  all,  were  established. 

By  1823  Mexico  had  won  its  independence  from  Spain  and  assumed  control 
of  California.  The  seat  of  government  was  at  Monterey,  and  the  missions 
were  linked  by  the  overland  Camino  Real,  or  King's  Highway.  During 
this  period,  California  was  sparsely  settled  and  largely  self-sufficient, 
trading  hides  and  tallow  for  the  few  necessities  not  produced  at  the 
missions,  ranchos  and  pueblos.  Isolated  from  Mexico  by  a long  and  difficult 
sea  journey,  or  by  tedious  and  dangerous  overland  routes,  the  colony 
drifted  away  from  the  parent  country. 

During  the  mission  period,  foreign  fur  trappers,  attracted  by  the 
lustrous  pelt  of  the  sea  otter,  worked  along  the  coast.  Man's  greed 
for  the  pelt  of  the  sea  otter  was  responsible  for  the  Russian  occupation 
of  Alaska  and  California,  the  early  voyages  of  the  English  to  British 
Colombia,  and  the  first  contact  of  colonists  with  California.  The  animals 
were  hunted  almost  to  extinction  by  1820.  Under  Spanish  provincial 
law,  foreign  vessels  were  forbidden  to  trade  along  the  coast;  however, 

Spain  was  unable  to  enforce  this  prohibition.  Active,  though  sporadic, 
trade  with  Yankee  fur-hunters  and  whalers  developed , and  was  encouraged 
by  the  Californians.  In  the  early  1840's,  there  were  upwards  of  50 
vessels  on  the  coast  trading  in  hides  and  tallow,  and  flying  the  flags 
of  the  United  States,  various  European  countries,  the  Sandwich  Islands, 
and  Mexico.  Alta  California  gradually  slipped  away  from  Mexican  control, 
and  in  February  1848,  by  the  signing  of  the  Treaty  of  Guadalupe  Hidalgo, 
California  became  a territory  of  the  United  States.  Two  weeks  prior 
to  signing  of  the  treaty,  gold  was  discovered  at  the  saw  mill  belonging 
to  John  A.  Sutter. 

By  the  close  of  1848,  the  news  of  the  gold  discovery  had  reached 
the  world.  The  migration  to  California  that  followed  was  the  greatest 
of  its  kind  in  the  nation's  history.  Throughout  the  winter,  the  overland 
routes  were  closed  by  snow,  so  the  first  great  Influx  came  by  sea.  It 
is  estimated  that  80,000  men  reached  the  coast  in  1849;  about  one-half 
of  them  coming  by  sea.  Ships  deserted  by  their  gold-hungry  sailors 
crowded  the  bay  at  San  Francisco;  there  were  500  abandoned  vessels  in 
the  bay  in  July  1850.  The  overland  migration,  when  it  began,  was  even 
larger  than  that  arriving  by  sea.  The  wagons  followed  the  earlv  trails 
laid  out  by  the  mountain  men  and  fur  trappers,  and  the  difficult  trails 
blazed  across  the  deserts  and  over  the  Sierra  to  the  gold  fields.  Prior 
to  the  discovery  of  gold,  California  had  no  transportation  demands  that 
could  not  be  met  by  horse,  ox-cart,  or  sailing  shin.  The  gold  rush 
created  a demand  for  more  convenient  ways  of  getting  around.  The  first 
artery  opened  was  the  river  line  from  San  Francisco  to  Sacramento.  In 
1854,  the  California  Steam  Navigation  Company  was  organized  and,  besides 
dominating  Inland  navigation  on  the  river,  provided  coastal  service 
to  ports  in  northern  and  southern  California  and  at  the  mouth  of  the 


Colorado  River.  Steamer  service  flourished  until  1869  when  the  continental 
rails  were  joined  at  Promontory  Point,  reducing  boat  steamers  and  overland 
stages  to  a subordinate  role. 

Transportation  facilities  in  California  rapidly  increased  after 
completion  of  the  first  continental  line.  By  1900,  all  parts  of  the 
State  were  linked  by  rail  and  by  connections  to  the  east.  Rails  cross 
the  Sierra  over  passes  5,000  to  7,000  feet  and  the  lower  southern  mountains 
over  passes  2,500  to  4,100  feet  high.  Interstate  and  Intrastate  highway 
systems  contributed  to  the  growing  use  of  motor  vehicles  for  passenger 
and  freight  transportation.  Development  of  man-made  harbors  at  Los 
Angeles-Long  Beach  and  the  interior  deepwater  ports  of  Stockton  and 
Sacramento  supplemented  the  natural  harbors  in  San  Disgo  and  San  Francisco 
bays . 

Recreational  boating  started  in  the  Region  in  the  1800's,  when  many 
of  the  major  yacht  clubs  were  founded.  The  recreational  boating  fleet 
increased  generally  at  the  same  rate  as  population  until  after  World 
War  II.  Between  1954  and  1958,  pleasure  boat  ownership  far  exceeded 
the  population  growth  rate.  During  this  period,  relatively  inexpensive 
mass-produced  boats  of  all  types  became  available,  and  both  leisure  time 
and  expendable  income  increased  rapidly.  Since  1958,  the  growth  rate 
for  boat  ownership  has  more  closely  approximated  the  population  growth 
rate.  It  is  interesting  to  note  that  many  of  the  bights  and  lees  that 
afforded  inhospitable  refuge  to  explorers,  fur  trappers,  hide  ships, 
and  lumber  schooners  are  being  developed  as  small-craft  harbors  in  this 
later  age. 

In  1970,  only  135  years  after  Richard  Henry  Dana  sailed  the  coast 
on  hide  ships,  a harbor  for  over  2,000  pleasure  boats  was  being  built 
in  the  lee  of  the  point  that  bears  his  name;  and  the  miserable  landing 
at  San  Pedro,  which  he  called  "the  hell  of  California,"  handles  more 
tonnage  then  any  other  harbor  in  the  State.  The  beautiful  bay  at  San 
Francisco,  v.hich  Dana  so  admired,  accommodates  a complex  of  ports  and 
harbors,  and  ocean-going  vessels  ply  the  Sacramento  and  San  Joaquin 
Rivers . 


rkoiomal  summary 

Ceneral 

The  California  region  has  a variety  of  navigation  features  along 
its  1070-mlle-long  ocean  shoreline,  within  its  natural  bays  and  estuaries, 
and  on  the  Sacramento-San  Joaquin  river  system.  The  region  is  fortunate 
in  having  two  large  natural  bays  and  a major  river  system  that  provides 
access  to  the  rich  heartland  of  tiie  region.  The  region's  two  major 
population  centers,  the  San  Francisco  and  Los  Angeles  metropolitan  areas. 
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have  developed  ma.ior  conunercial  navigation  facilities,  but  in  a very 
different  manner.  The  San  Francisco  area  developed  as  a center  of  popula- 
tion and  commerce  because  of  its  location,  the  bay  providing  both  a 
harbor  and  a gateway  to  the  great  central  valley.  The  Los  Angeles  metro- 
politan area  developed  as  a center  of  population  in  spite  of  its  location, 
and  when  its  growth  required  facilities  for  commercial  navigation,  a 
man-made  harbor  was  constructed  on  the  open  coast  in  the  lee  of  a headland. 
In  1965,  the  region's  ports  and  waterways  handled  almost  100  million 
tons  of  waterborne  commerce  — about  8 percent  of  the  total  waterborne 
commerce  of  the  United  States.  The  California  region  also  permanently 
berthed  about  42,000  small  craft  in  the  coastal  harbors  and  along  the 
navigable  waterways.  It  is  estimated  that  recreational  boating  on  the 
region's  navigable  waters,  by  both  berthed  and  trailered  boats,  afforded 
about  25  percent  of  all  the  boating  recreation  in  the  region. 


Existing  Development 

COMMERCIAL  NAVIGATION 


In  1965,  almos*'  80  percent  of  the  region's  waterborne  commerce 
was  handled  through  the  port  complexes  in  San  Francisco  Lav  (45.5  million 
tons)  and  Los  Angeles-Long  Beach  harbors  (32.8  million  tons).  Other 
facilities  in  the  Region,  ranked  by  total  waterborne  commerce  handled 
in  1965,  are  the  offshore  petroleum  terminals  of  the  Central  and  South 
Coastal  subregions  (13.3  million  tons),  the  inland  ports  in  the  Delta- 
Central  Sierra  subregion  (4.9  million  tons),  San  Diego  Harbor  (1.5 
million  tons),  Humboldt  and  Crescent  City  harbors  in  the  North  Coastal 
subregion  (1.0  million  tons,  together),  and  Port  Hueneme  in  the  South 
Coastal  subregion  (0.1  million  ton).  The  location  of  these  facilities 
is  sho^m  on  Map  1,  following  this  regional  summary. 

Federal  navigation  projects  have  been  constructed,  or  are  authorized, 
at  all  of  the  harbors  and  ports  mentioned  and  along  the  Inland  waterway 
connecting  San  Francisco  Bay  with  the  ports  of  Stockton  and  Sacramento. 
Federal  navigation  projects  within  San  Francisco  Bay  are  numerous  and 
complex,  and  are  discussed  in  detail  in  the  San  Francisco  Bay  subregion 
section  of  this  appendix.  The  offshore-petroleum  facilities  in  the 
Central  and  South  Coastal  subregions  are  private  developments. 

Minor  amounts  of  waterborne  commerce,  including  fish  and  shellfish, 
have  also  moved  through  other  coastal  Federal  navigation  projects  located 
at  Noyo  Harbor,  Bodega  Harbor,  Moss  Landing  Harbor,  Monterey  Harbor, 

Morro  Bay  Harbor,  Port  San  Luis,  Santa  Barbara  Harbor  and  Newport  Bay 
Harbor.  (See  Map  1.)  These  navigation  projects  are  all  used  by  both 
commercial-fishing  boats  and  by  recreational  boats. 
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Waterborne  commerce  consisted  of  every  type  of  traffic.  Terminolopy 
used  In  respect  to  type  of  traffic  in  this  appendix  is  consistent  with 
that  defined  in  'Waterborne  Commerce  of  the  United  States'  published 
by  the  Department  of  the  Army.  The  terms  applied  to  the  major  types 
of  traffic  are  defined  as  follows:  Foreign  imports  and  exports  consist 

of  traffic  between  the  United  States  and  foreign  ports,  including  the 
Canal  Zone;  coastwise  receipts  and  shipments  consist  of  domestic  traffic 
receiving  a carriage  over  the  ocean,  and  include  commodities  shipped 
between  Alaska,  Puerto  Rico  or  Hawaii  and  California,  as  well  as  commodi- 
ties shipped  between  California  and  the  other  conterminous  states;  and 
internal  receipts  and  shipments  consist  of  traffic  between  ports  or 
landings  where  the  entire  movement  takes  place  on  Inland  waters.  The 
only  significant  internal  traffic  in  the  region  is  that  moving  within 
San  Francisco  Bay  and  up  the  Sacramento-San  Joaquin  river  system. 

Every  commodity  group  is  represented  in  the  region's  waterborne 
commerce.  Petroleum  and  petroleum  products  comprised  almost  70  percent 
of  the  region's  total  waterborne  commerce  in  1965.  The  other  four  major 
types  of  commodities  were  metals,  chemicals,  lumber  and  agricultural 
products . 

RECREATIONAL  NAVIGATION 


The  recreational  fleet  is  berthed  in  non-Federal  marinas  within 
Federal  deep-draft  navigation  projects;  in  Federal  small-craft  navigation 
projects;  and  in  numerous  non-Federal  marinas  located  along  the  Sacramento- 
San  Joaquin  river  system  and  on  the  Colorado  River,  within  San  Francisco 
Bav,  and  in  coastal  facilities.  The  recreational  fleet  is  heavily  concen- 
trated in  the  San  Francisco  Bav  and  Los  Angeles  metropolitan  areas. 

Major  Federal  small-craft  projects  (in  addition  to  those  shallow-draft 
harbors  previously  mentioned  in  the  paragraphs  on  commercial  navigation) 
are  Marina  del  Rev,  Redondo  Beach  King  Harbor,  Mission  Bav  Harbor  and 
Oceanside  Harbor.  (See  Map  1.)  Non-Federal  public  and  private  interests 
have  constructed  facilities  on  the  navigable  rivers,  in  the  bays,  and 
at  coastal  harbors  and  other  protected  coastal  sites  for  the  launching 
of  trallered  recreational  boats. 

Future  Needs 


COMMERCIAL  NAVIGATION 


Present  trends  in  ship  design  and  in  cargo-handling  techniques 
indicate  that  major  Improvements  will  be  required  if  the  region's  ports 
and  waterways  are  to  operate  efficiently  in  the  future.  Specialized 
vessels  designed  to  carry  containerized  cargo  are  replacing  general 
cargo  vessels  on  many  trade  routes,  and  numerous  commodities  are  being 
shipped  as  dry  bulk  on  specialized  carriers.  Petroleum  tankers  with 
drafts  of  50  feet,  which  cannot  be  accommodated  in  the  region's  exist- 
ing ports,  are  presently  being  constructed  in  the  world's  shipyards. 


Supertankers  with  drafts  in  excess  of  70  feet  are  foreseen  for  the  future. 
This  trend  toward  extrene-draf t tankers  is  particularlv  sipnificant 
in  the  repion  because  of  the  projected  future  volunses  of  petroleurr,  and 
petroleum  products  to  be  accommodated.  As  shown  on  Fipure  1,  which 
summarizes  the  region's  proiccted  waterborne  commerce  by  sim.plified 
commodity  categories,  proiected  petroleum  and  petroleum  products  represent 
about  f)0  percent  of  the  region's  total  v/aterborno  commerce  in  the  vear 
2020. 


PETROLEUM  AND  PRODUCTS 


AGRICULTURAL 


[ '-UMBER  AND  PRODUCTS 
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FIG.  I-SUMMARY  OF  CALIFORNIA  REGION  WATERBORNE 
COMMERCE.  BY  TYPE  OF  COMMODITY. 
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This  graph,  and  those  on  tlie  following  pages,  were  prepared  by  sunmarizing 
the  data  contained  in  tables  concerning  waterborne  comnerce  in  the  subre- 
gional chapters. 


The  projected  distribution  of  waterborne  commerce  by  type  of  traffic 
indicates  a pronounced  growth  in  foreign  traffic,  particularly  foreign 
imports,  to  meet  the  needs  of  the  region  and  other  areas  of  the  United 
States  served  by  the  region's  ports.  Much  of  this  trade  will  be  with 
the  Pacific-Asian  area.  Figure  2 summarizes  the  region's  present  and 
projected  waterborne  commerce  by  type  of  traffic. 


1 1 1 1 I FOREIGN  IMPORTS 
i FOREIGN  EXPORTS 


COASTWISE  SHIPMENTS 


COASTWISE  RECEIPTS 


K.v.ivivl  INTERNAL  RECEIPTS 
internal  shipments 


FIG.  2 -SUMMARY  OF  CALIFORNIA  REGION  WATERBORNE 
COMMERCE.  BY  TYPE  OF  TRAFFIC. 
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This  petroleum  terminal  in  San  Francisco  Bay  will  accommodate 
a supertanker  with  a draft  of  '35  feet.  The  supertanker  of  the 
future  may  have  a draft  of  70  feet.  (Corps  of  Engineers  photo) 


Container  cargo  terminals  like  this  facility  at  Oakland  Harbor 
j,  need  extensive  back-up  land  to  support  a single  ship  position. 

Contrast  the  container  marshalling  area  in  the  foreground  with 
the  breakbulk  warehouse  areas  at  other  slips. 

(Photo  by  Sunderland  Aerial  Photographs) 
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Although  it  was  not  considered  In  preparing  these  projections, 
the  concept  of  the  United  States  as  a land  bridge  linking  Asian  and 
western  European  ports  has  been  much  discussed.  This  concept  involves 
transshipment  of  containerized  cargo  between  Pacific  Coast  ports  and 
Atlantic  Coast  ports  by  rail;  should  this  concept  prove  valid  in  the 
future,  the  impact  upon  the  region's  ports  could  be  manunoth. 

Shipment  of  commodities  through  major  regional  ports  is  the  trend 
of  the  future.  The  region's  present  deep-draft  navigation  features 
and  terminal  facilities  will  require  considerable  improvement  if  they 
are  to  service  the  expanding  population  of  the  areas  tributary  to  the 
ports  and  if  the  region's  major  ports  are  to  retain  competitive  status 
with  other  world  ports.  Waterways  will  require  deepening,  widening, 
and  extending  to  accommodate  ever-larger  vessels;  land  areas  will  require 
major  expansion;  and  a substantial  investment  in  modern  teminal  and 
transfer  facilities  will  be  necessary.  The  revolution  in  vessel  design 
now  occurring  is  being  matched  by  radical  changes  in  cargo-handling 
techniques  that  permit  a single  ship  position  to  load  and  unload  an 
increasingly  large  tonnage  of  cargo  in  a decreasinely  short  tine.  These 
specialized  bulk-loading  and  container  handling  terminals  renuire  far 
greater  acreages  of  backup  land  per  ship  position  than  do  the  conventional 
break -bulk  general-cargo  berths. 

The  major  Impact  of  the  required  Improvements  will  occur  within 
the  port  complexes  in  the  San  Francisco  Bay  and  South  Coastal  subregions, 
which  together  handle  about  85  percent  of  the  region's  waterborne  commerce 
at  present,  and  are  expected  to  handle  about  95  percent  by  the  year 
2020.  The  distribution  of  the  region's  present  and  projected  waterborne 
commerce,  by  subregion,  is  shown  in  Figure  3. 
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-^1 — Break-bulk  general  cargo  often 
consists  of  shipments  of  diversified 
items,  and  is  generally  handled  by 
ship's  tackle. 


(Port  of  Los  Angeles  photo) 


Automobiles  are  one  type  of  unitized 
general  cargo.  


(Port  of  Los  Angeles  photo) 


A possibility  exists  that  future  population  growth  will  require 
increased  use  of  protein  foods  from  the  ocean,  resulting  in  ''farming'' 
of  the  sea.  Should  this  utilization  of  the  ocean  develop,  expanded 
facilities  for  commercial  fishing  could  be  required. 

The  1965  tonnages  of  waterborne  commerce  and  proiected  tonnages 
for  the  years  1980,  2000,  and  2020  through  the  region's  commercial 
navigation  facilities  are  summarized  in  Table  1.  Projected  waterborne 
commerce,  by  commodities,  is  presented  in  the  subregional  chapters. 
Commodity  groupings  used  in  "Waterborne  Commerce  of  the  United  States", 
prepared  by  the  Department  of  the  Army,  Corps  of  Engineers,  were  not 
rigidly  adhered  to  in  all  subregional  commodity  projections,  in  order 
that  characteristics  of  particular  harbors  or  port  complexes  could  be 
more  specifically  presented. 

RECREATIONAL  NAVIGATION 

Projections  of  future  boat  ownership  were  based  on  methodology 
used  in  the  California  Small-Craft  Harbors  and  Facilities  Plan,  Com- 
prehensive Report,"  dated  March  1964,  prepared  by  the  State  of  California. 
Adjustments  have  been  made  to  reflect  subsequently  available  data.  Future 
needs  were  assessed  in  terms  of  permanent  berthing  facilities,  launching 
facilities,  and  transient  and  destination  facilities. 

Future  needs  for  berthing  were  estimated  by  applying  ratios  of 
number  of  berthable  boats  per  1,000  population  to  the  Base  Plan  population 
projections.  These  ratios  varied  by  subregions,  to  allow  for  congestion. 
Income,  climate,  accessibility  to  boating  waters  and  other  factors. 

Ratios  of  berthable  boats  were  projected  in  the  range  3.4  to  4.0  per 
thousand  population  in  the  year  1980;  4.0  to  5.0  in  tlie  year  2000;  and 
5.0  to  6.0  in  the  year  2020.  In  1965,  both  the  Puget  Sound  area  of 
Washington  and  areas  in  southern  Florida  produced  about  7.5  berthable 
boats  per  thousand  population.  These  areas  are  believed  more  conducive 
to  recreational  navigation  than  the  California  Region  because  of  their 
extensive  inland  waterways:  therefore  lower  ratios  were  selected  as 
a basis  for  the  projections  in  this  appendix. 

The  number  of  berths  available  within  facilities  existing  in  1965 
was  inventoried:  and  the  berthing  capacity  of  existing  facilities,  as 
well  as  facilities  definitely  programmed  for  construction,  was  determined. 
Tlie  berthing  needed,  in  excess  of  that  which  could  be  provided  within 
existing  facilities,  was  used  as  a measure  of  the  amount  of  construction 
required  to  provide  protected  water  areas  within  which  berthing  needs 
could  be  net.  Table  3 summarizes  requirements,  in  unit  berths. 

Future  needs  for  tral lered-boat  facilities  were  based  upon  estimated 
use  of  ocean  waters  by  trallered  boats,  as  contained  in  the  "Comprehensive 
Report  ' and  modified  to  reflect  subsequently  available  data.  Meeds  are 
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presented  In  terms  of  equivalent  launch  ramp  lanes,  defined  as  a launch 
ramp  12  feet  wide,  or  a hoist  with  equivalent  capacity.  In  inland  areas, 
a capacity  of  40  boats  per  ramp  was  used.  In  the  inland  areas,  facilities 
consist  almost  entirely  of  ramns ; and  there  are  relatively  few  high- 
capacity  hoists;  this  condition  is  likely  to  persist.  The  ramns  are 
less  elaborate  than  those  found  in  many  coastal  har’nors,  and  peak-day 
use  does  not  vary  markedly  from  normal  weekend-dav  use.  In  coastal 
areas,  the  facilities  are  generally  more  sopiiisticated,  and  peak-day 
use  on  summer  holiday  weekends  is  considerably  higher  than  on  normal 
summer  weekends.  A degree  of  crowding  during  the  limited  periods  of 
peak-use  in  coastal  areas  is  considered  acceptable.  The  required  number 
of  launching  lanes  to  provide  access  to  the  navigable  waters  of  the 
region  is  summarized  in  Table  3. 
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Boating  on  the  region’s  coastal  waters  and,  particularlv , intracoastal 
cruising  by  recreational  vessels  is  severely  constrained  by  the  lack 
of  a chain  of  harbors  of  refuge  along  the  region's  coast.  Transient 
and  destination  facilities  were  evaluated  in  terms  of  moorings  or  tlieir 
equivalent.  These  moorings  would  require  all-weather  protection  and 
necessary  support  facilities  within  harbors  of  refuge  or  multiple  purpose 
harbors.  This  coastal  chain  of  harbors  would  also  enhance  recreational 
opportunities  by  providing  new  boating  destinations,  encouraging  cruising, 
and  opening  presently  under-utilized  fishing  grounds  to  recreational 
fishing.  The  projected  needs  for  transient  moorings  are  summarized 
in  Table  3. 


I 
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Means  to  Satisfy  Future  Needs 


GENERAL 


In  order  to  have  a basis  for  the  required  cost  estimates,  it  was 
necessary  to  develop  a fairly  definite  plan  of  improvement  for  both 
commercial  and  recreational  navigation.  Navigation  features,  such  as 
breakwaters  and  channels,  are  difficult  to  cost  unless  a specific  location 
for  the  feature  is  assumed.  The  plan  set  forth  under  this  heading  is 
considered  an  acceptable  and  feasible  means  to  satisfy  future  needs, 
however,  it  should  be  emphasized  that  details  of  this  plan  were  developed 
primarily  as  a basis  for  cost  estimates.  These  details,  such  as  specific 
sites  for  harbors  or  specific  lengths  of  channels,  could  be  subject 
to  considerable  change  as  a result  of  later  studies.  Corollary  changes 
in  the  cost  estimates  would  then  occur. 

The  costs  of  providing  aids  to  navigation  have  been  included  in  the 
cost  estimates.  Aids  to  navigation  are  provided  as  a normal  part  of 
structures  in  coastal  waters  that  would  otherwise  be  a hazard  to  naviga- 
tion. 
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CO’^IMERCIAL  NAVIGATION 

Because  of  the  impacts  on  the  economy  of  the  Repion  and  adioininp 
areas  served  by  the  Region's  ports,  it  was  deemed  desirable  to  fully 
satisfy  the  demand  for  facilities  to  handle  the  projected  waterborne 
commerce.  It  became  evident,  early  in  the  study,  that  these  demands 
could  be  met  through  improvement  and  development  of  existing  ports  and 
waterways . 

These  improvements  would  consist  of  deepening,  widening  and  extending 
navigation  channels,  turning  basins,  anchorage  areas;  extending  protective 
breakwaters  and  jetties,  training  walls  and  levees;  and  providing  required 
aids  to  navigation.  Additional  non-revenue  producing  features,  such 
as  land  development,  retention  works,  and  dredgin"  of  berthing  basins, 
would  be  required.  Although  the  Region's  future  needs  for  deep-draft 
navigation  facilities  can  be  met  primarily  througii  modification  of  existing 
harbors  and  waterways,  there  is  an  apparent  need  for  four  new  terminal 
ports  - three  in  the  San  Joaquin-Sacramento  system  and  one  in  San  Francisco 
Bay.  These  ports  are  discussed  in  more  detail  in  the  appropriate  subregion 
chapter  of  this  report.  The  needs  of  light-draft  commercial  fishing 
vessels  would  require  construction  of  a chain  of  shallow-draft  harbors 
of  refuge  along  the  ocean  shoreline;  these  harbors  of  refuge  are  discussed 
under  Recreational  Navigation".  The  gross  needs  for  commercial  navigation, 
excepting  the  harbors  of  refuge,  are  summarized  in  Table  2. 

The  onlv  major  alternative  to  conventional  port  development  considered 
was  the  possibility  of  developing  offshore  buoy-type  petroleum  terminals 
in  lieu  of  deepening  channels  to  onshore  terminals.  Additional  detailed 
studies,  beyond  the  scope  of  this  report,  would  be  required  to  determine 
if  offshore  installations  could  function  satisfactorily  in  the  open  ocean 
along  the  California  coast.  These  studies  should  also  evaluate  the  con- 
seouences  of  accidental  oil  spills.  Some  evidence  to  date  Indicates  that 
the  most  Immediate  damage  to  the  biological  community  probably  occurs  in 
the  intertidal  zone.  An  oil  spill  in  the  open  ocean  may  be  less  damaging 
than  if  the  same  spill  were  to  occur  in  a harbor  containing  mudflat  and 
marsh  area.  Studies  should  also  be  made  of  the  hazards  and  difficulties 
associated  with  mooring  supertankers  at  offshore  terminals;  traffic  prob- 
lems during  storm  conditions;  and  the  difficulties  attendant  upon  laying 
submarine  pipelines  between  the  terminals  and  shore,  across  heavily 
traveled  commercial  shipping  lanes. 

The  offshore  terminal  alternative  was  discarded  in  this  study  in 
favor  of  more  conventional  concepts,  favoring  centralized  supertanker 
terminals  within  the  two  major  port  complexes  — San  Francisco  Bay  and 
Los  Angeles-Long  Beach  harbors.  A future  tanker  with  a loaded  draft  of 
70  feet  was  assumed  as  the  design  vessel.  These  central  terminals  would 
cost  less  than  dispersed  terminals  within  the  ports  and,  in  light  of 
present  knowledge,  are  judged  a more  conservative  proposal  than  offshore 
terminals . 
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RECREATIONAL  NAVIGATION 

In  developinf!  a plan  to  meet  future  needs,  one  alternative  considered 
was  that  no  facilities  should  be  developed  other  than  those  included 
in  on-poinp  programs.  This  alternative  was  relected  for  the  following 
reasons.  Recreation  derived  from  boating  on  navigable  waters  is  estimated 
at  one-quarter  of  all  boating  recreation  in  the  Region.  Recreational 
studies  made  in  the  past  have  indicated  that  boating  recreation  is  increas- 
ing at  a greater  rate  than  any  other  form  of  outdoor  recreation,  and 
is  likelv  to  increase  at  a sustained  high  rate  in  the  future.  A tenfold 
increase  in  the  demand  for  that  sector  of  boating,  recreation  occurring 
on  navigable  waters  is  projected  during  the  study  period.  Satisfaction 
of  the  projected  demand  was  deemed  desirable  in  the  interest  of  promoting 
physical  and  mental  health  through  providing  a variety  of  opportunities 
for  outdoor  recreation. 

Another  alternative  considered  was  that  projected  demand  for  recrea- 
tional facilities  on  navigable  waters  should  be  fully  met.  For  the 
reasons  discussed  in  the  preceding  paragraph,  this  alternative  was  initial- 
ly accepted.  Preliminary  investigations  indicated  that  it  would  be 
possible  to  satisfy  the  demand  for  coastal  harbors,  however,  the  high 
demand  in  the  South  Coastal  subregion  raised  serious  questions  concerning 
environmental  impacts.  A decision  was  made  to  constrain  allocation 
of  resource  use  for  recreational  harbors  in  the  South  Coastal  subregion, 
and  an  alternative  means  of  partially  meeting  the  demand  through  dry- 
storage  facilities  was  developed.  Full  satisfaction  of  demand  was  judged 
feasible  in  the  other  coastal  subregions  without  significantly  undesirable 
environmental  consequences,  however,  further  studies  of  environmental 
Impacts  at  specific  selected  sites  would  obviously  be  needed. 

Facilities  on  inland  navigable  waters  have  traditionally  been  provided 
largely  through  private  investment.  The  nature  and  cost  of  the  facilities 
has  rarely  required  investment  of  public  funds.  Although  private  supply 
typically  lags  somewhat  behind  demand,  it  was  felt  that  this  system 
was  adequately  responsive  even  though  the  demand  would  not  be  fully 
met . 

Alternatives  were  then  considered  in  the  selection  of  sites  for 
coastal  harbors.  Estuaries,  lagoons  and  coastal  marshes  can  be  dredged 
to  create  small  craft  harbors  at  a cost  of  about  half  that  of  constructing 
offshore  harbors.  Because  of  the  scarcity  of  estuaries  and  wetlands, 
their  importance  to  marine  ecology,  and  public  concern  over  environmental 
factors,  it  was  decided  that  offshore  harbors  should  be  emphasized. 

In  some  instances,  it  was  judged  that  harbor  development  within  estuaries 
or  embayments  could  be  accomplished  without  significant  negative  Impacts; 
however,  in  general,  estuaries  and  coastal  wetlands  were  avoided  as 
harbor  sites. 
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Berths  to  meet  future  needs  could  be  provided  by:  (1)  phased  develop- 

ment of  berthing  spaces  in  presently  available  protected  waters  of  facili- 
ties existing  in  1965;  (2)  phased  development  of  berthing  spaces  in 

protected  waters  to  be  created  in  small-craft  proiects  and  facilities 
definitely  programmed  (1965)  for  completion  by  1980;  and  (3)  phased 
development  of  berthing  spaces  in  protected  waters  of  small-craft  facili- 
ties which  are  not  as  yet  programmed.  Launching  lanes  and  transient 
moorings  could  be  provided  within  existing  and  future  protected  water 
areas. 

The  proposed  means  to  satisfy  future  needs  for  recreational  naviga- 
tion would  include  construction  of  new  multi-purpose  harbors  within 
which  berthing,  launching  and  transient  facilities  would  be  provided; 
expansion  of  existing  multi-purpose  harbors;  construction  of  single- 
purpose harbors  of  refuge;  and  devclopnent  of  additional  facilities 
for  recreational  boats  in  protected  areas  of  existing  navigable  waters. 
About  1,800  acres  of  protected  water  area  were  used  for  small-craft 
berthing  in  1965.  It  is  estimated  that  a total  of  about  2,700  acres 
of  protected  water  area  would  be  required  for  berthing  in  the  year  1980; 
5,200  acres  in  the  year  2000;  and  7,500  acres  in  the  year  2020.  Additional 
protected  water  area  would  be  required  for  entrance  channels,  navigation 
channels,  turning  basins  and  anchorage  areas. 

Construction  of  a minimum  of  13  new  harbors  of  refuge  on  the  mainland 
coast  and  of  at  least  3 harbors  of  refuge  in  the  channel  islands  would 
also  be  required.  These  harbors  of  refuge  could  be  supplemented  by  addi- 
tional imorovements  to  provide  destination  facilities.  The  means  to 
satisfy  future  needs  would  be  met  through  providing  facilities  summarized 
in  Table  4.  Specific  elements  of  the  plan  are  discussed  in  the  subregional 
sections  of  this  appendix. 

Implementation 

GENERAL 

This  study  has  attempted  to  identify  needs,  and  to  develop  a plan 
that  would  satisfy  these  future  needs.  This  plan  would  consist  of  expand- 
ing existing  navigation  facilities  and  developing  additional  facilities. 

Features  included  in  the  quantity  and  cost  estimates  Include  naviga- 
tion features  and  non-revenue  producing  features  essential  to  navigation. 

Navigation  features  include  the  following:  (1)  Protective  works, 

comprising  breakwaters  and  jetties:  (2)  navigation  channels,  comprising 
approach,  entrance  and  interior  channels;  (3)  turning  basins,  anchorage 
areas,  and  maneuvering  areas:  (4)  training  walls;  (5)  levees;  and  (6) 
aid  to  navigation.  Non-revenue  producing  features"  include  the  following: 
(1)  Access  channels  and  fairwavs;  (2)  berthln^'  areas;  (3)  land  develop- 
ment, through  fill,  or  land  acquisition:  (4)  retention  or  protective 
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works  around  the  perimeters  of  the  harbors,  comprising  dikes,  bulkheads, 
and  revetments:  and  (5)  public  recreational  facilities,  comprising 
transient  moorings  and  launching  ramps. 

CONSTRUCTION  AND  MAINTENANCE  QUANTITIES 

Estimated  construction  quantities  for  navigation  features  required 
in  each  time  frame  are  summarized  in  the  following  table: 


Navigation  Features 


Item 

Existing 

1965 

1966-1983 

1981-2000 

2001-2020 

Commercial  navigation 

Breakwaters 
and  jetties 

(Miles) 

14.1 

0.3(a) 

0.2 

0.4 

Levees 

(Miles) 

13.3 

7 

28. 

0 

Dredging 

(Million 
cu.  yds.) 

N.A. 

136.6 

193.9 

118.0 

Recreational  navigation 

Breakwaters 
and  jetties 

(Miles) 

7.4 

6.4 

13.4 

20.3 

Dredging 

(Million 
cu . yds . ) 

N.A. 

5.9 

6.8 

15.0 

(a)  Includes  0.2  mile  of  breakwater  removal. 

Dredging  of  non-revenue  producing  features  essential  to  navigation 
(including  dredging  for  borrow  with  which  to  construct  required  land) 
required  in  each  time  frame  is  as  follows: 


Commercial  navi gation 

1966-19S0  82.8  million 
1981-2000  42.9  million 
2001-2020  27.1  million 


cubic  yards 
cubic  yards 
cubic  yards 


Recreation al  navigation 

1966-1080  15.9  million  cubic  yards 

1981-2000  62.8  million  cubic  yards 


2001-2020 


150.8  million  cubic  yards 
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The  average  annual  quantity  of  maintenance  dredging  for  the  last  year 
of  each  time  frame  Is  given  below.  The  year  1965  Is  Included  for  the 
purpose  of  comparison. 


Federal 

Non-Federal 

Total 


1965 


Millions  of  cubic  yards 

1980  2000  2020 


8.0 

0.4 

8.4 


9.1 

2.0 

11.1 


12.0 

2.6 

14.6 


15.2 

3.6 

18.8 


Quantities  of  annual  sand-bypassing  at  harbor  entrances,  where  the  primary 
purpose  is  shore  protection  or  beach  nourishment,  have  not  been  included. 

COSTS 

Bases  for  Cost  F.stimates 

The  estimated  costs  of  providing  and  maintaining  the  required  facili- 
ties were  based  on  historic  cost  trends,  costs  for  typical  existing 
facilities,  average  unit  costs  for  dredging  and  breakwater  construction, 
and  existing  preliminary  cost  estimates  adiusted  to  1965  price  levels. 

The  costs  of  revenue-producing  features  in  both  commercial  and 
recreational  facilities  were  expressly  excluded.  These  excluded  features 
comprise  piers,  wharves,  cargo  storage  and  transfer  facilities,  cargo- 
handling equipment,  service  and  repair  facilities,  transportation  facili- 
ties, and  slips  for  small  craft. 

Kstlmated  installation  costs  include  all  features  to  be  provided 
after  1965,  including  both  those  definitely  programmed  for  construction 
after  1965  and  those  projected  to  meet  future  requirements.  Estimated 
maintenance  costs  include  cost  of  maintaining  all  navigation  features 
and  non-revenue  producing  features  in  existence  in  1965,  and  additional 
programmed  and  nrojected  features. 

Bases  for  Cost  Apportionment 

Costs  were  apportioned  to  Federal  and  non-Federal  interests  in 
accordance  with  present  practices.  Estimated  costs  for  future  commer- 
cial navigation  facilities  were  distributed  as  follows: 

(1)  The  cost  of  commercial  navigation  features  in  authorized  Federal 
projects  would  be  100  percent  Federal. 

(2)  The  cost  of  non-revenue  producing  features  would  be  100  percent 
non-Federal . 
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(3)  The  cost  of  operation  and  maintenance  of  commercial  navigation 
features  would  be  Federal. 

(4)  The  cost  of  operation  and  maintenance  of  non-revenue  producinp, 
features  would  be  non-Federal, 

Estimated  costs  for  future  recreation  navigation  facilities  were 
distributed  as  follows: 

(1)  The  cost  of  recreational  naviKation  features  in  facilities 
likely  to  be  constructed  as  Federal  proiects  would  be  about  50  percent 
Federal  and  50  percent  non-Federal. 

(2)  The  cost  of  recreational  navigation  features  in  facilities 
likely  to  be  constructed  as  non-Federal  improvements  would  be  non-Federal. 

(3)  The  cost  of  non-revenue  producing  features,  in  botii  future 
Federal  projects  and  non-Federal  imorovements , would  be  non-Federal. 

(4)  The  cost  of  operation  and  maintenance  of  recreational  navigation 
features  in  future  Federal  projects  would  generally  be  Federal. 

(5)  The  cost  of  operation  and  maintenance  of  recreational  navigation 
features  in  future  non-Federal  improvements,  would  be  non-Federal. 

(6)  The  cost  of  operation  and  maintenance  of  non-revenue  producinp 
features  v;ould  be  non-Federal. 
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Summary  of  Costs 


Estimated  future  construction  and  maintenance  costs  for  facilities 
required  for  navi>»ation  in  each  time  frame  are  summarized  in  the  follow- 
ing tables: 


Summary  of  construction  costs 

($  Millions) 

Item 

1966- 
_1_9W_ 

1981- 
_2pnji_ 

2001- 

_.2P_20,_ 

Total 
1966- 
2020 

Commierclal  navigation  facilities 
North  Coastal  Subrepiun 

5.1 

6.6 

14.6 

26.3 

San  Francisco  liav  SubroRlon 

102.0 

233.0 

255.0 

590.0 

Delta-Central  Sierra  Subregion 

A6.8 

40.7 

32.1 

119.6 

Sacramento  Basin  Subregion 

0 

78.0 

0 

78.0 

San  Joaquin  basin  Subregion 

0 

0 

0 

0 

Central  Coastal  Subregion 

0 

0 

0 

0 

South  Coastal  Subregion 

211.4 

246.0 

272.0 

729.4 

Colorado  Desert  Subregion 

0 

0 

0 

0 

TOTAL.  Region 

365.3 

604.3 

573.7 

1,543.3 

(Federal) 

( 83.3) 

(192.3) 

(104.0) 

( 879.6) 

(Non-Federal) 

(282.0) 

(412.0) 

(469.7) 

(1,163.7) 

Recreational  navigation  facilities 

North  Coastal  Subregion  3.7 

15.7 

41.0 

60.4 

San  Francisco  Bav  Subregion 

24.0 

50.0 

70.0 

144.0 

Delta-Central  Sierra  Subregion 

8.3 

21.0 

13.0 

42.3 

Sacramento  Basin  Subregion 

.2 

1.4 

1.8 

3.4 

San  Joaquin  Basin  Subregion 

0 

.2 

.3 

.5 

Central  Coastal  Subregion 

31.7 

36.6 

23.5 

91.8 

South  Coastal  Subregion 

64.2 

170.0 

200.0 

434.2 

Colorado  Desert  Subregion 

2.4 

6.3 

12.2 

20.9 

TOTAL,  Region 

134.5 

301.2 

361.8 

797.5 

(Federal) 

( 30.1) 

( 84.4) 

(109.6) 

(224.1) 

(Non-Federal) 

(104.4) 

(216.8) 

(252.2) 

(573.4) 

TOTAL,  ALL  NAVIGATION  FACILITIES 

499.8 

905.5 

935.5 

2,340.8 

h 

^ Commercial  navigation 


f. 

Federal 

4.850 

7.000 

8.100 

m 

Non-Federal 

2.070 

2.870 

3.240 

M 

h 

Subtotal 

6.920 

9.870 

11.340 

1 

(• 

Recreational  navigation 

Federal 

3.156 

6.060 

7.814 

F, 

b 

Non-Federal 

3.060 

5.083 

6.186 

f 

Subtotal 

6.216 

11.143 

14  .000 

' 

TOTAL 

13.136 

21.013 

25.340 

• 

[ . 

1/  Maintenance  of  all 

facilities 

existing  at  end  of 

time  frame. 

r 
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Conclusions 


In  1965,  the  ports  of  the  California  Repion  handled  almost  190 
million  tons  of  waterborne  commerce.  By  2020,  waterborne  commerce  in 
the  Region  will  be  about  320  million  tons.  By  2020,  the  California 
Region's  two  major  port  complexes  — San  Francisco  Bav  and  Los  Anpeles- 
ii  Long  Beach  harbors  — will  be  required  to  handle  about  three  and  one- 

half  times  as  much  waterborne  commerce  tonnage  as  these  ports  handled 
in  1965.  The  Region's  other  harbors  will  be  required  to  handle  about 
' two  and  one-half  times  the  tonnage  they  handled  in  1965. 

^ The  trend  toward  larger  vessels  on  both  International  and  intracoastal 

routes  is  well  established.  Some  of  the  deeper-draft  vessels  serving 
the  Region  in  1965  could  not  enter  the  major  ports  fully  loaded  because 
. of  channel  depths.  In  1965,  there  were  about  190  miles  of  improved 

navigation  channels:  by  2020,  the  plan  set  forth  in  this  appendix  will 
result  in  a total  of  280  miles  of  navigation  channels  adequate  to  accommo- 
date projected  shipping.  Channels  up  to  80  feet  in  depth  may  have  to 
be  provided  to  centralized  petroleum  terminals  in  San  Francisco  Bav 
and  Los  Angeles-Long  Beach  harbors. 

Established  trends  in  commercial  shipping  are  toward  specialized 
and  rapid  cargo-handling  methods  that  greatly  reduce  the  time  a ship 
must  remain  in  oort.  These  methods  of  handling  cargo  require  greatly 
enlarged  cargo-handling  areas  for  efficient  operation.  In  1965,  there 
were  about  3,600  acres  of  cargo-handling  area  in  the  Region’s  ports: 
by  2020,  the  plan  set  forth  in  this  appendix  will  result  in  a total 
of  about  9,300  acres  of  cargo  handling  area. 


In  1965,  the  Region's  navigable  waters  had  about  41,000  berths 
for  small  craft  and  needed  about  51,000  — a deficlencv  of  about  10,000 
berths.  By  2020,  about  273,000  berths  will  be  needed.  The  plan  set 
forth  in  this  apnendlx  would  provide  262, <^00  berths  or  specialized  dry- 
storage  spaces  for  berthable  boats  in  lieu  of  berths.  The  residual 
un-met  need  would  he  about  11,000  berths.  About  630  launching  lanes 
were  needed  in  1965,  and  the  Region  had  about  760.  Bv  2920,  about  4,500 
launching  lanes  would  be  needed.  The  plan  would  satisfy  these  needs 
except  for  a residual  un-met  need  of  55  launching  lanes.  In  1965,  the 
need  for  transient  moorings  was  about  9,300:  there  were  about  7,900 
transient  moorings  available  in  that  year  — a deficlencv  of  1,400. 

By  2020,  about  51,000  transient  moorings  would  be  needed.  The  plan 
would  meet  these  needs. 


The  Region's  ocean  shoreline  does  not  provide  harbors  of  refuge 


for  small  craft  at  the  spacing  of  35  miles  that  is  considered  the  maximum 
spacing  to  permit  safe  operation  of  small  craft  in  coastal  waters. 
Although  a complete  chain  of  harbors  of  refuge  along  the  Region's 
mainland  ocean  shoreline  and  on  the  Channel  Islands  has  been  strongly 


recommended  since  the  1940' s,  no  sinple-purpose  harbors  of  refuge  have 
been  built.  Thirteen  new  mainland  and  three  new  island  harbors  of  refuge 
would  be  required  to  provide  a complete  chain  of  harbors  of  refuge  along 
the  Region's  ocean  shoreline. 

Harbors  constructed  along  the  ocean  shoreline  can  influence  the 
littoral  transport  equilibrium.  Shoaling  of  harbor  channels  may  result, 
requiring  costly  maintenance  dredging. 

The  cost  of  installing  commercial  navigation  facilities  during  the 
studv  period  is  about  $1,543  million,  of  which  about  $380  million  would 
be  Federal  and  about  $1,163  million  woud  be  non-Federal.  The  cost  of 
installing  recreational  navigation  facilities,  including  harbors  of  refuge, 
during  the  studv  period  is  about  $797  million,  of  which  about  $224  million 
would  be  Federal  and  about  $573  million  would  be  non-Federal.  The  total 
costs  for  all  navigation  facilities  during  the  study  period  would  be  about 
$2,340  million. 


^ecomjrejida^ons 

Incorporate  into  a master  frameiTOrk  plan  for  the  California  Region 
the  measures  set  forth  in  this  appendix  to  satisfy  requirements  for 
commercial  and  recreational  navigation.  The  maior  elements  of  these 
measures  Include  (1)  deepening  and  widening  channels  and  basins  used 
for  commercial  shinning:  (2)  enlarging  cargo-handling,  areas  and  providing 
additional  berthing  areas  in  commercial  ports;  (3)  constructing  protected 
water  areas  for  berthing  small  craft;  (4)  providing  launching  lanes 
and  transient  moorings  for  small  craft*  and  (5)  constructing  a chain 
of  harbors  of  refuge  along  the  ocean  shoreline. 

Studies  should  be  made  to  determine  what  measures  should  be  taken 
to  implement  a chain  of  harbors  of  refuge. 

More  extensive  studies  and  data  collection  programs  on  tiie  littoral 
transport  phenomena  and  regim.en  should  be  initiated  i-?ith  a view  to  better 
understanding  of  basic  coastal  phenomena.  Those  studies  should  be  directed 
toward  identifying  means  to  reduce  riaintcnance  dredging  requirements. 

Studies  should  be  made  to  Investigate  alternatives  to  deepening 
channels  to  centralized  petrolevim  terminals  in  San  Francisco  Bav  and 
Los  Angeles-Long  Reach  harbors.  These  studies  shoulci  include  determining 
If  offshore  installations  could  function  satisfactorily  in  the  open 
ocean  along  the  California  coast,  and  should  evaluate  the  consequences 
of  accidental  oil  spills  in  confined  bavs  and  in  the  open  ocean. 
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TABLE  1 


Summary  of  Waterborne  Commerce,—^  1965-2020 


Type  of  Commerce 

1965 

1980 

2000 

2020 

Forel!»n  Exports 

North  Coastal 

191 

630 

780 

830 

San  Francisco  Bay 

2,904 

3,510 

5,190 

8,080 

Delta-Central  Sierra 

1,997 

3,520 

3,950 

4,090 

Central  Coastal 

0 

140 

140 

140 

South  Coastal 

7,913 

17,970 

25,080 

36,480 

Total , Forelen  Exports 

13,005 

25,820 

35,140 

49,620 

Foreign  Imports 

North  Coastal 

0 

0 

0 

0 

San  Francisco  Bay 

6,085 

24,220 

50,080 

88,420 

Delta-Central  Sierra 

227 

280 

400 

540 

Central  Coastal 

0 

0 

0 

0 

South  Coastal 

13,549 

19,370 

31,640 

46,870 

Total,  Foreign  Imports 

19,861 

43,870 

82,120 

135,830 

Coastwise  Shipments 

North  Coastal 

297 

420 

500 

570 

San  Francisco  Bay 

8,000 

10,420 

14,650 

20,390 

Delta-Central  Sierra 

81 

350 

420 

480 

Centra]  Coastal 

6,351 

6,950 

7,070 

7,090 

South  Coastal 

10,431 

14,420 

19,520 

23,450 

Total , Coastwise  Shipments 

25,160 

32,560 

42,160 

51,980 

Coastwise  Receipts 

North  Coastal 

505 

1,170 

1,600 

2,250 

San  Francisco  Bay 

11,717 

15,700 

19,610 

21,960 

Delta-Central  Sierra 

170 

360 

490 

740 

Central  Coastal 

1,072 

1,100 

1,110 

1,120 

South  Coastal 

8,409 

11,590 

15,290 

19,810 

Total,  Coastwise  Receipts 

21,873' 

29,920 

38,100 

45,880 

See  footnotes  at  end  of  table 
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TABLE  1 


Summary  of  Waterborne  Commerce,—^  1965-2020 


(Cont . ) 


Type  of  Commerce 

1965 

1980 

2000 

2020 

Internal  Shipments 

North  Coastal 

0 

0 

0 

0 

San  Francisco  Bav 

9,006 

10,160 

13,730 

18,360 

Delta-Central  Sierra 

19 

170 

240 

270 

Central  Coastal 

0 

0 

0 

0 

South  Coastal 

0 

0 

0 

0 

Total,  Internal  Shipments 

9,025 

10,330 

13,970 

18,630 

Internal  Receipts 

North  Coastal 

0 

0 

0 

0 

San  Francisco  Bay 

7,738 

9,430 

13,700 

17,240 

Delta-Central  Sierra 

2,360 

1,750 

2,320 

3,970 

Central  Coastal 

0 

0 

0 

0 

South  Coastal 

0 

0 

0 

0 

Total,  Internal  Receipts 

10,093 

11,180 

16,020 

21,210 

Total  Commerce 

North  Coastal 

993 

2,270 

2,880 

3,650 

San  Francisco  Bay 

45,450 

73,440 

116,960 

174,450 

Delta-Central  Sierra 

4,854 

6,430 

7,820 

10,090 

Central  Coastal 

7,423 

8,190 

8,320 

8,350 

South  Coastal 

40,302 

63,350 

91,530 

126,610 

Grand  Total 

99,022 

153,680 

227,510 

323,150 

1/ 


Thousands  of  short  tons 
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TABLE  2 


Additional  Commercial  Navigation  Facilities 
Required,  by  Time  Frames  (Incremental) 


\ Feature 

Channels 

Basins 

anchorage 

and 

areas 

Terminal 

facilities 

Subreglon^^  n. 

and  Time  Frame  \ 

Deepening  and 
widening  exist- 
ing channels 

Dredging  new 
channels 

Deepening  exist- 
ing basins  and 
anchorage  areas 

Dredging  new 
basins  and  an- 
chorage areas 

i)ew  breakwaters 
and  jetties 

Berths 

Cargo-handling 

areas 

(miles) 

(miles) 

(acres) 

(acres) 

(miles) 

(no.) 

(acres) 

North  Coastal 

1966-1980 

5.6 

0 

0 

40 

0.1 

2 

45 

1981-2000 

11.0 

0 

100 

55 

0.2 

3 

80 

2001-2020 

11.0 

0 

140 

35 

0.4 

4 

100 

San  Francisco  Bay 

1966-1980 

75.0 

16.0 

600 

620 

0 

20 

800 

1981-2000 

44.0 

13.0 

1,220 

230 

0 

22 

1,250 

2001-2020 

60.0 

10.0 

0 

300 

0 

21 

1,150 

Delta-Central  Sierra 

1966-1980 

84.0 

3.0 

137 

100 

0 

7 

90 

1981-2000 

87.0 

0 

237 

13 

0 

10 

130 

2001-2020 

(a) 

0 

0 

0 

0 

6 

70 

Sacramento  Basin 

1966-1980 

0 

0 

0 

0 

0 

0 

0 

1981-2000 

0 

19 

0 

9 

0 

5 

40 

2001-2020 

0 

0 

0 

0 

0 

0 

0 

South  Coastal 

1 

1 

0.2<»>> 

1966-1980 

24.2 

5.5 

411 

34 

3 

453 

1981-2000 

8.3 

1.9 

55 

0 

0 

14 

530 

2001-2020 

11.7 

1.5 

365 

5 

0 

1 

28 

1,400 

1^/  No  significant  commercial  facilities  are  required  In  the  other 
subregions. 

(a)  Minor  widening  of  existing  channel  not  reported. 

(b)  Removal  of  existing  breakwater. 
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TABLE  3 


t- 

i 

t- 

t 

I 


Recreational  Navigation  Needs , 1965-2020 


Feature  and  Subregion 

1965 

1980 

2000 

2020 

Number  of  berths  needed 
North  Coastal  subregion 

1 ,000 

1,300 

2,500 

5,300 

San  Francisco  Bay  subregion 

12,000 

22,000 

42,000 

67,000 

Delta-Central  Sierra  subregion 

11,300 

20,700 

35,600 

49,300 

Sacramento  Basin  subregion 

1,000 

1,500 

2,750 

4,900 

San  Joaquin  subregion 

100 

290 

500 

800 

Central  Coastal  subregion 

1,720 

4,000 

10,400 

22,000 

South  Coastal  subregion 

24  ,000 

47,000 

90,000 

119,000 

Colorado  Desert  subregion 

425 

1 ,000 

2,200 

4,500 

Total,  California  Region 

51,545 

97,790 

185,950 

272,800 

Launching  lanes  needed 


North  Coastal  subregion 

26 

36 

66 

140 

San  Frjnclsco  Bay  subregion 

200 

400 

700 

1,200 

Delta-Central  Sierra  subregion 

70 

110 

160 

225 

Sacramento  Basin  subregion 

10 

15 

24 

38 

San  Joaquin  subregion 

2 

3 

5 

8 

Central  Coastal  subregion 

35 

50 

85 

140 

South  Coastal  subregion 

130 

270 

560 

1,020 

Colorado  Desert  subregion 

160 

340 

900 

1,700 

Total,  California  Region 

633 

1,174 

2,500 

4,471 

Transient  moorings  needed 

North  Coastal  subregion 

700 

900 

1,600 

3,000 

San  Francisco  Bay  subregion 

5,000 

9,000 

14,000 

23 ,000 

Delta-Central  Sierra  subregion 

0 

0 

0 

0 

Sacramento  Basin  subregion 

0 

0 

0 

0 

San  Joaquin  subregion 

0 

0 

0 

0 

Central  Coastal  subregion 

350 

750 

2,000 

5,000 

South  Coastal  subregion 

3,200 

6,000 

12,000 

20,000 

Colorado  Desert  subregion 

0 

0 

0 

0 

Total,  California  Region 

9,250 

16,650 

29,600 

51,000 

'J 
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TABLE  4 

Additional  Recreational  Navigation  Facilities  Required. 


by  Time 

Frames 

Facility  and  subregion 

1966- 

1980 

1981- 

2000 

2001- 

2020 

Total , study 
period 

Berths 

North  Coastal 

300 

1,200 

2,800 

4,300 

San  Francisco  Bay 

10,000 

20,000 

25,000 

55,000 

Delta-Central  Sierra 

7,300 

13,000 

12,000 

32,300 

Sacramento  Basin 

200 

1,000 

1,800 

3,000 

San  Joaquin  Basin 

0 

200 

300 

500 

Central  Coastal 

2,500 

6,400 

11,600 

20,500 

South  Coastal; 

Berths 

15,400 

23,000 

24,000 

62,400 

Dry  storage  in 

lieu  of  berths 

14,000 

20,000 

5,000 

39 ,000 

Colorado  Desert 

575 

1 ,200 

2,300 

4,075 

Total,  California  Region 

50,275 

86  ,000 

84,800 

221,075 

Launching  lanes 

North  Coastal 

10 

30 

74 

114 

San  Francisco  Bay 

200 

300 

500 

1,000 

Delta-Central  Sierra 

45 

15 

70 

130 

Sacramento  Basin 

4 

0 

0 

4 

San  Joaquin  Basin 

4 

1 

1 

6 

Central  Coastal 

15 

35 

55 

105 

South  Coastal 

70 

290 

460 

820 

Colorado  Desert 

200 

560 

800 

1,560 

Total,  California  Region 

548 

1,231 

1,960 

3,739 

Transient  moorings 

North  Coastal 

200 

700 

1,400 

2,300 

San  Francisco  Bay 

4,000 

5,000 

9,000 

18,000 

Delta-Central  Sierra 

0 

0 

0 

0 

Sacramento  Basin 

0 

0 

0 

0 

San  Joaquin  Basin 

0 

0 

0 

0 

Central  Coastal 

550 

1,250 

3,000 

4,800 

South  Coastal 

4,000 

6 ,000 

8,000 

18  ,000 

Colorado  Desert 

0 

0 

0 

0 

Total,  California  Region 

8,750 

12,950 

21,400 

43,100 

\!  Including  berths  to  be  provided  through  self-liquidating  improvements  not 
included  in  cost  estimates  in  this  appendix. 

2/  Including  2000  moorings  each  time  frame  outside  the  subregion  in  Baja 
California. 
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CALIFORNIA  REGION 


EXISTING  NAVIGATION 


FACILITIES 

1965 


SAN  FRANCISCO  BAY 
CENTRAL  COASTAL 
SOUTH  COASTAL 
SACRAMENTO  BASM 
DELTA -CENTRAL  SIERRA 
SAN  JOAQUIN  BASM 
TULARE  BASIN 
NORTH  LAHONTAN 
SOUTH  LAHONTAN 
COLORADO  DESERT 


NORTH  COASTAL 
SUBREGION  OF  THE 
CALFORNIA  REGION 


NORTH  COASTAL  SUBREOION 


General 


The  North  Coastal  subregion  Is  located  in  the  northwestern  part  of 
the  Region  and  extends  along  the  coast  from  near  the  Oregon-Callfornla 
border  south  to  the  mouth  of  the  Russian  River  In  Sonoma  County.  The 
subregion  Is  described  In  detail  In  Appendix  II. 

The  subregion  Is  sparsely  settled;  only  slightly  over  1 percent  of 
the  Region's  total  population  lived  In  the  subregion  In  1965.  The  economy 
of  the  area  Is  shifting  through  a transitional  state  of  more  Intensive 
growth  In  which  the  predominance  of  resource-extractive  Industries  Is 
giving  way  to  a more  diversified  economic  base  oriented  to  external  markets. 
Tourism  Is  expected  to  become  an  Increasing  component  of  the  economy. 

During  1965,  the  waterborne  commerce  of  the  North  Coastal  subregion 
amounted  to  nearly  1,000,000  tons,  about  one  percent  of  the  total  for  the 
entire  California  Region.  Facilities  for  commercial  navigation  are  Humboldt 
Harbor,  a deep-draft  harbor,  and  Crescent  City  Harbor,  a shallow-draft 
harbor  situated  approximately  72  miles  north  of  Humboldt  Harbor.  At  Humboldt 
Harbor,  an  entrance  channel  40  feet  deep,  26-  to  30-foot  deep  Interior 
channels,  and  15  berthing  areas  are  available  for  deep-draft  vessels.  The 
harbor  also  has  a substantial  volume  of  shallow-draft  traffic.  At  Crescent 
City  Harbor,  3 berthing  areas  and  harbor  depths  of  up  to  20  feet  serve 
coastwise  barge  traffic.  Waterborne  commerce  In  the  subregion  consists 
principally  of  lumber  and  petroleum.  Harbor  locations  are  shown  on  Map 
NC-1.  The  tributary  area  for  commercial  shipping  Is,  for  the  most  part, 
limited  to  the  North  Coastal  subregion;  however,  parts  of  Coos,  Curry, 

Jackson,  Josephine  and  Lake  Counties  In  Oregon,  which  lie  Immediately  north 
of  the  subregion,  fall  within  the  tributary  area. 

In  1965,  about  2,000  recreational  small-craft  and  commerclal-f Ishlng 
vessels  were  permanently  berthed  or  moored  In  the  subregion's  harbors  and 
estuaries.  About  5,400  trallered  boats  made  use  of  coastal  and  estuarine 
waters.  Berthed  boats,  for  the  most  part,  are  owned  by  residents  of  the 
subregion;  trallered  boats  using  coastal  waters  of  the  subregion  Include 
a substantial  proportion  of  boats  from  the  adjacent  and  more  heavily  populated 
subregions,  particularly  the  San  Francisco  Bay  subregion. 


NC-1 


Existing  Development 


GENERAL 


Major  subregion  navigation  activities  include  transport  of  petroleum 
and  petroleum  products,  commercial  fishing,  and  recreational  boating.  Humboldt 
Harbor  and  Crescent  City  Harbor  are  the  only  improved  commercial  harbors 
in  the  North  Coastal  subregion.  Noyo  Harbor,  approximately  87  miles  south 
of  Humboldt  Harbor,  is  the  only  improved  small-craft  harbor,  but  is  not 
an  all-weather  harbor.  Coastal  coves  and  estuaries  that  are  used  by  small 
craft  for  shelter  during  a part  of  the  year  include  Fort  Ross  Cove;  Haven's 
Anchorage,  near  Gualala  Point;  the  cove  near  Point  Arena;  Cuffey  Cove,  near 
the  Navarro  River;  Albion  Cove;  Mendocino  Bay;  Fort  Bragg;  Shelter  Cove,  near 
Point  Delgada;  Eel  River;  Trinidad  Harbor;  Klamath  River  and  Smith  River. 
Navigation  improvements  at  these  sites  would  be  required  to  provide  all- 
weather  protection.  Major  navigation  facilities  in  the  subregion  are  described 
in  the  following  paragraphs. 

HUMBOLDT  HARBOR 


Humboldt  Harbor  is  the  largest  harbor  of  the  North  Coastal  subregion, 
and  accounted  for  about  56  percent  of  the  subregion's  waterborne  commerce 
in  1965.  The  harbor  entrance  is  protected  by  two  rubbleraound  jetties  which 
were  completed  in  1891.  Dredging  of  harbor  channels  was  Initiated  bv  the 
Corps  of  Engineers  in  1881.  The  existing  harbor  includes  a north  jetty 
about  4,500  feet  long,  and  a south  jetty  about  5,100  feet  long.  The  entrance 
channel  is  from  500  to  1,600  feet  in  width,  40  feet  deep  and  about  1.8 
miles  long.  Interior  channels  range  in  width  from  300  to  400  feet,  in 
depth  from  26  to  30  feet,  and  comprise  9.2  miles  of  channel.  The  one  turning 
basin  is  600  feet  wide  and  800  feet  long  with  a depth  of  26  feet.  Deepening 
of  existing  project  channels  and  dredging  of  an  anchorage  area  has  been 
authorized  by  the  1968  River  and  Harbor  Act.  About  $18,000,000  has  been 
expended  by  the  Federal  Government  on  Humboldt  Harbor,  comprised  of  $5,500,000 
for  construction  and  $12,500,000  for  maintenance. 

Waterborne  commerce  in  1965  was  560,000  tons,  of  which  191,000  tons 
were  foreign  and  369,000  tons  were  domestic.  (See  Table  NC-1) . The  leading 
commodities  handled  were  lumber  and  petroleum.  Vessel  traffic  was  about 
400  trips  in  1965  (a  trip  consisting  of  an  inbound  and  outbound  passage) . 

The  harbor  has  15  berths  and  about  120  acres  of  open-storage  and  cargo- 
handling  area.  Physical  features  are  summarized  in  Table  NC-3. 

The  principal  Inbound  commodities  entering  Humboldt  Harbor  are  petroleum 
products,  which  terminate  at  Eureka  for  transshipment  to  other  parts  of 
Humboldt  County  and  as  far  east  as  Yreka.  The  principal  outbound  commodities 
are  forest  products,  originating  malnlv  in  Humboldt,  Del  Norte  and  Trinity 
Counties.  Shipping  patterns  are  not  expected  to  vary  substantially  during 
the  next  half  century.  (See  Table  NC-2.)  The  subregion's  rugged  topography 
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Lumber  and  lumber  products  are  important  exports  from  Humboldt 
Harbor.  This  freighter  is  loading  lumber  for  the  Orient. 


(Corps  of  Engineers  photo) 


The  small  craft  mooring  area  at  Crescent  City  Harbor. 


(Corps  of  Engineers  photo) 


and  the  resultant  minimal  land-transportation  network  have  constrained 

port  development.  With  the  exception  of  the  coastal  plain,  extendin;?  about 

35  miles  from  the  Eel  River  Delta  to  Trinidad,  the  tributary  area  is  Generally  \ 

mountainous  with  numerous  narrow  valleys  and  canyons  and  is  densely  forested. 

Mountain  peaks  ran{»e  in  elevation  from  3,000  to  8,000  feet.  A single  rail 
line,  the  Northwestern  Pacific  Railroad,  traverses  the  mountain  range  through 
the  Eel  River  Valley  to  the  San  Francisco  Bay  area.  Mo  direct  transcontinental  | 

rail  service  is  available.  Construction  of  U.S.  Highway  101  through  the  ] 

Eel  River  Valley  to  freeway  standards  is  underway.  Completion  of  this  j 

coastal  freeway  will  moderate  the  geographical  constraints  and  more  efficiently 
connect  Humboldt  Harbor  with  its  potential  sources  of  raw  materials  and  j 

^ markets  for  its  imports.  ? 

In  addition  to  deep-draft  vessels,  Humboldt  Harbor  also  berths  commercial-  | 

fishing  vessels  and  recreational  small  craft.  Fish  landings  averaged  about 
12,900  tons  per  annum  during  the  decade  ending  in  1965.  Approximately  j 

450  commercial-fishing  vessels  register  Humboldt  Harbor  as  their  home  port.  | 

Some  of  these  are  recreational  craft  which  are  licensed  for  commercial 
fishing.  Berths  for  about  200  recreational  small  craft  are  available  within 
the  harbor. 

CRESCENT  CITY  HARBOR  ! 

^ 'i 

■! 

Crescent  City  Harbor  exports  lumber  products  and  Imports  refined  petroleum 
products.  Although  maximum  vessel  drafts  are  limited  to  about  20  feet 
by  existing  project  depths,  approximately  433,000  tons  (about  44  percent) 
of  the  waterborne  commerce  of  the  North  Coastal  subregion  passed  through 
Crescent  City  Harbor.  Refined  petroleum  products,  transshipped  by  truck 
to  a relatively  large  tributary  area,  account  for  more  than  half  the  annual 
tonnage.  (See  Table  NC-2)  In  addition  to  the  northern  counties  of  the  - i 

subregion,  the  tributary  area  of  Crescent  Citv  Harbor  also  includes  several 
counties  in  Oregon  lying  just  north  of  the  North  Coastal  subregion.  Non- 
self-propelled barges  transport  refined  petroleum  products  to  Crescent 
City  Harbor  from  refineries  in  the  San  Francisco  Bay  area  and  from  Washington 
and  Oregon.  Timber  products  from  Del  Norte,  Humboldt  and  Siskivou  Counties 
in  California  and  Josephine  County  in  Oregon  are  barged  out  principally 
to  Southern  California  ports.  Lumber  shipments  to  San  Francisco  Bay  ports 

and  Honolulu,  Hawaii,  are  also  substantial.  ) 

Existing  Federal  improvements  at  Crescent  City  Harbor  include  an  outer 
breakwater  and  realigned  breakwater  extension  approximately  4,700  feet 
long,  an  inner  breakwater  approximately  1,200  feet  long,  an  outer  harbor 
basin  20  feet  deep,  except  in  rock,  a sand  barrier  from  the  shore  to  Whaler 
Island,  and  a fish-boat  basin  10  feet  deep.  Construction  was  completed 
{ in  1957.  Extension  of  the  Inner  Harbor  breakwater  and  construction  of 

I a harbor  basin  have  been  authorized  by  the  1965  River  and  Harbor  Act.  About 

j $9,400,000  has  been  expended  by  the  Federal  Government  on  Crescent  City 

Harbor,  comprised  of  $6,300,000  for  construction,  and  $3,100,000  for  maintenance. 

.) 

I 

ki  - 
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Three  terminal  facilities,  includini?  a privately-owned  wharf,  a publicly- 
owned  and  operated  dock,  and  a privately-owned  bulk-oil  facility  operated 
during  1965.  Vessel  trips  totaled  about  300  (inbound  and  outbound  passage). 
About  15  acres  of  cargo-handling  area,  with  storage  space  for  10  to  15 
million  board  feet  of  lumber,  and  a 18A ,000-barrel  tank  farm  are  located 
within  one-half  mile  of  the  harbor.  The  tsunami  of  >farcb  1964  caused  extensive 
damage  in  the  harbor.  The  Corps  of  Engineers  removed  debris  and  repaired 
and  restored  harbor  facilities. 

During  the  peak  of  the  fishing  season,  about  250  fishing  vessels  moor 
at  Crescent  City  Harbor.  A permanently-based  commercial-fishing  fleet 
of  about  100  vessels  and  one  party  boat  operate  from  the  harbor.  Twenty 
berths  for  recreational  small  craft  are  available  at  Citizens'  Dock.  The 
harbor  also  has  two  hoists  for  launching  trailer  boats.  Commercial-fish 
landings  average  about  3,000  tons  per  annum. 

Crescent  City  Harbor  is  connected  with  coastal  points  to  the  north 
and  south  by  U.S.  Highway  101.  U.  S.  Highway  199  and  other  improved  highways 
connect  Crescent  City  Harbor  to  other  parts  of  the  tributary  area.  No 
railroad  connection  exists  between  Crescent  City  Harbor  and  other  points 
in  the  tributary  area,  although  local  interests  have  attempted  to  persuade 
the  Southern  Pacific  Company  to  extend  its  lines  to  Crescent  City.  Construction 
of  the  desired  railroad  extension  would  expand  the  existing  tributary  area. 

A local  commercial  airport  provides  service  to  Portland,  Oregon,  San  Francisco, 
California,  and  other  points  to  the  north  and  south. 

NOYO  HARBOR 


Waterborne  commerce  at  Noyo  Harbor  during  1965  amounted  to  approximately 

4.000  tons,  mostly  fresh  fish  and  shellfish.  Existing  terminal  facilities 
include  fish-receiving  wharves,  fish-packing  plants,  and  miscellaneous 
small-craft  facilities.  Vessel  traffic  includes  commercial-fishing  vessels 
and  recreational  small  craft.  During  peak  periods,  the  commercial-fishing 
fleet  utilizing  the  harbor  varies  from  300  to  600  boats.  During  the  salmon 
season,  recreational  craft  brought  in  by  sports  fishermen  may  increase  the 
sports  fishing  fleet  to  as  many  as  300  boats.  During  1965,  berthing  facilities 
were  available  to  accommodate  about  50  small  craft;  however,  numerous  small 
craft  and  commercial  fishing  vessels  would  anchor  in  the  lower  reaches 

of  the  river  when  weather  permitted. 

Harbor  Improvements  include  an  entrance  channel  100  feet  wide  and 
10  feet  deep  protected  bv  north  and  south  jetties  and  walls  extending  about 

1.000  feet  and  240  feet  in  length,  respectively.  The  River  Channel  is 

150  feet  wide  and  10  feet  deep,  and  extends  upstream  about  0.6  mile.  Construc- 
tion of  the  jetties  was  authorized  by  the  1922  River  and  Harbor  Act.  The 
jetties  were  completed  in  1924.  Reconstruction  of  the  jetties  and  excavation 
of  the  Entrance  and  River  Channels  were  authorised  by  the  1930  River  and 
Harbor  Act,  and  this  work  was  completed  in  1931.  A connecting  channel  and 
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The  entrance  to  Noyo  Harbor  is  extremely  hazardous  during 
storm  periods  or  when  there  are  heavy  swells.  The  salmon 
fishing  fleet  had  been  at  sea  when  these  swells  built  up 
catching  the  fleet  unawares.  (Photo  furnished  by  courtesy 
of  Tony  Tarantino,  of  the  Frank  Alioto  Fish  Co.  Fort  Bragg) 


Trinidad  Anchorage  affords  fair-weather  shelter  to  small  craft 
and  is  heavily  used  during  the  fishing  season.  This  site  has 
been  suggested  for  a future  all-weather  harbor  of  refuge. 

(Corps  of  Engineers  photo) 
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mooring  basin  about  one  mile  upstream  from  the  jetties  were  completed  by 
the  Noyo  Harbor  District  in  late  1968  with  funds  provided  by  an  Economic 
Development  Administration  grant  and  a State  of  California  loan.  The  mooring 
basin  provides  about  265  berthing  spaces  for  commercial-fishing  boats  and 
recreational  boating. 

RECREATIONAL  NAVIGATION 

In  1965,  about  2,000  small  craft  were  permanently  berthed  or  moored 
in  harbors,  coves,  and  estuaries  in  the  North  Coastal  subregion.  Distribu- 
tion of  small-craft  berthing  facilities  by  counties  is  shown  in  Table  NC- 

4. 


Trailered-boat  facilities  are  located  at  nearly  all  small-craft 
installations  in  the  North  Coastal  subregion.  About  26  launching  ramps 
were  in  service  during  1965,  the  base  year.  Of  the  total,  about  half  were 
surfaced  with  concrete  or  other  lining,  and  half  were  un-surfaced.  In 
addition,  about  one-fourth  of  the  installations  operated  boat  hoists  of 
comparable  boat-launching  capabllltv  in  lieu  of,  or  in  conjunction  with 
boat  launching  ramps. 

No  Federal  expenditures  for  small-craft  navigation  Improvements  have 
been  made  through  1 July  1965  in  the  North  Coastal  subregion.  However, 
improvements  constructed  by  the  Corps  of  Engineers  at  Crescent  Citv  Harbor 
and  Humboldt  Harbor  enable  these  facilities  to  serve  as  harbors  of  refuge 
for  recreational  and  commercial  small  craft;  and  the  Federal  expenditure 
of  $325,000  for  the  rebuilding  of  facilities  at  Crescent  City  Harbor  after 
the  destructive  tsunami  of  March  1964  was  of  direct  benefit  to  recreational 
small  craft  and  commercial-fishing  boats  using  the  harbor. 

Existing  berthing  and  mooring  facilities  are  adequate  in  number  to 
satisfy  current  demand.  Improvements  are  required  at  existing  berthing 
areas  to  Improve  entrance  conditions,  provide  additional  protection  from 
wave  action,  provide  additional  or  modernized  supporting  shore  facilities 
and/or  to  eliminate  rock  and  shoals. 


Future  Needs 


COMMERCIAL  NAVICATIQN 
General 


The  future  needs  for  commercial  navigation  were  assessed  in  terms 
of  projected  waterborne  commerce  tonnages  considered  in  terms  of  commodity 
classes.  The  bases  for  the  projections  are  discussed  in  the  follo'ving 
paragraphs . 


NC-5 


Tributary  areas 


Tributary  areas  for  Crescent  City  Harbor  and  Humboldt  Harbor  were 
delineated  In  detail  during  studies  made  bv  the  Corps  of  Engineers,  published 
as  parts  of  House  Documents  264  and  330,  39th  Congress,  1st  session,  and 
90th  Congress,  2d  session,  respectively. 

Traffic  and  Commodities 

The  Project  (House)  Document  projections  for  lumber  shipments  at  Crescent 
City  Harbor  were  used  in  this  report  without  adjustment.  Petroleum  receipts 
were  adjusted  to  reflect  actual  tonnages  recorded  for  1965,  the  base  year, 
and  were  further  adjusted  to  Base  Plan  population  projections  for  the  tributary 
area.  The  Project  Document  estimates  for  Humboldt  Harbor  were  increased 
to  allow  for  the  receipt  of  wood  chips  to  supplement  the  local  supolv. 

Current  information  from  local  industries  indicates  that  locally-produced 
supnlies  of  wood  chips  are  inadequate  to  meet  requirements.  See  Tables 
NC-1  and  NC-2  for  projections  of  waterborne  commerce  in  the  North  Coastal 
subregion. 

RECREATIONAL  NAVIGATION 
General 

Projections  of  future  boat  ownership  were  based  on  the  methodology 
used  in  the  "California  Small-Craft  ilarbors  and  Facilities  Plan,  Comprehensive 
Report,"  dated  March  1964,  prepared  for  the  State  of  California  adjusted 
to  reflect  subsequently  available  data.  The  future  needs  for  recreational 
navigation  were  assessed  in  terms  of  permanent  berthing  facilities,  launching 
facilities,  and  transient  and  destination  facilities.  These  needs  are 
discussed  in  the  following  paragraphs  and  are  summarized  in  Table  NC-4 . 

Berthing  Facilities 

Present  and  projected  needs  for  berthing  facilities  were  based  upon 
evaluation  of  the  positive  effects  of  increased  disposable  income  on  berthable 
boat  ownership  and  the  negative  effects  of  congestion.  Congestion  would 
not  have  a measurable  effect  in  the  North  Coastal  subregion.  The  theoretical 
ratio  of  berthable  boats  to  population  was  estimated  at  4.5  berthable  boats 
per  thousand  nopulatlon  in  1965,  5.0  in  1980,  5.5  in  2000,  and  6.0  in  2020. 
Apnlvlng  the  computed  ratios  to  population  projections  for  the  subregion 
resulted  in  a theoretical  demand  for  berths  for  about  5,300  boats  bv  the 
vear  2020. 

Trallered-boat  Facilities 

The  present  and  projected  needs  for  trallered-boat  facilities  were 
based  upon  the  estimated  use  of  ocean  waters  as  presented  in  the  "Compre- 
hensive Report"  and  modified  as  previously  stated.  Tourists  from  adjacent 
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subregions  are  served  by  trailered-boat  facilities  in  the  North  Coastal 
subregion.  Estimated  reouirements  for  launching  facilities  to  meet  current 
and  projected  demands  are  given  on  Table  NC-4, 

Transient  and  Destination  Facilities 

Although  used  as  a harbor  of  refuge,  entrance  conditions  at  Humbolt 
Harbor  are  hazardous  to  small  boats  during  moderately  heavy  seas  or  swells . 

Noyo  Cove  is  subject  to  heavy  wave  action  from  the  southwest  through  the 
northwest,  and,  during  periods  of  heavy  seas,  the  jettied  entrance  to  the 
river  channel  is  Impassable  either  for  entrv  or  departure.  Crescent  City 
Harbor  is  considered  adequate  as  a harbor  of  refuge  for  small  craft.  Construc- 
tion of  the  authorized  300-foot  extension  to  the  Inner  Breakwater  would 
reduce  inner  harbor  wave  heights  during  periods  of  adverse  weather  and 
heavy  seas. 

A Corps  of  Engineers  report  published  in  1949  on  harbors  for  light- 
draft  vessels  along  the  northern  California  coast  recognized  the  need  for 
a chain  of  harbors  of  refuge.  In  Januarv  1963,  the  State  of  California, 
Department  of  Parks  and  Recreation  published  an  interim  report  on  coastal 
harbors  of  refuge.  Both  reports  stress  the  urgent  necessity  for  construction 
of  harbors  of  refuge  at  30  to  35-mile  intervals  to  assure  safety  of  small 
craft  cruising  along  the  coastal  shoreline.  This  distance  is  based  on 
considerations  of  how  far  a small  vessell  can  travel  after  receipt  of  weather 
warnings,  and  under  worsening  weather  conditions,  to  reach  refuge.  The 
230  nautical  miles  between  the  south  boundary  of  the  subregion  and  Crescent 
City  Harbor  is  extremely  hazardous  for  navigation  by  small  vessels. 

Intracoastal  cruising  by  recreational  vessels  is  presently  severely 
constrained  by  the  lack  of  a chain  of  harbors  of  refuge  in  the  subregion. 
Additional  harbors  of  refuge  would  be  required  to  provide  increased  safety 
for  ocean  boaters  by  minimizing  the  risk  to  life  and  property  from  sea 
and  weather  hazards  and  from  accidents.  These  harbors  would  also  enhance 
recreational  opportunities  by  providing  new  boating  destinations,  encouraging 
cruising,  opening  presently  under-exploited  fishing  grounds  to  recreational 
fishing,  and  making  additional  ocean  reaches  and  coastal  segments  accessible 
to  the  public. 

Each  all-weather  harbor  of  refuge  would  require  the  following  facilities; 
(1)  an  entrance  that  can  be  navigated  at  all  but  the  most  extreme  periods 
of  the  worst  storms;  (2)  appropriate  navigation  aids:  (3)  a public  landing; 

(4)  a protected  anchorage  area  for  transient  vessels;  (5)  land  access; 

(6)  communications  facilities:  (7)  fuel  for  transient  boats-  (8)  a potable 
water  supply;  and  (9)  sanitary  facilities.  The  estimated  peak-period  overnight 
transient  use  is  summarized  in  Table  NC-5. 
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Means  To  Satisfv  Future  Needs 


COMMERCIAL  NAVICATION 


General 


The  means  to  satisfv  future  needs  for  commercial  navigation  in  the 
North  Coastal  subregion  would  consist  prlmarilv  of  expanding  existing  commer- 
cial harbor  facilities  at  Humboldt  Harbor  and  Crescent  City  Harbor.  The 
needs  of  commercial-fishing  vessels  can  be  met  bv  the  planned  commercial 
harbors  and  the  proposed  chain  of  harbors  of  refuge  and  bv  upgrading  of 
existing  terminal  facilities.  Prelected  navigation  features  are  given 
in  terms  of  controlling  dimensions,  and  are  based  on  the  assumption  that 
vessel-waiting  time  for  favorable  tides  would  be  eliminated.  Proiected 
characteristics  of  the  largest  vessels  expected  to  call  at  the  subregion's 
port  and  terminal  facilities  are  based  on  the  assumptions  that  conventional 
monohull  ships  will  continue  to  serve  most  of  the  needs  of  waterborne  commerce 
and  that  present  trends  towards  larger  vessels  will  continue.  Projected 
terminal-facility  characteristics  are  based  on  the  assumption  that  present 
trends  toward  sophisticated  cargo-handling  techniques  will  continue.  Cargo 
classifications  include  liquid  bulk,  dry  bulk,  break-bulk  cargo,  and  also 
unitized  or  containerized  cargos.  The  future  needs  at  the  three  programmed 
commercial  harbors  are  discussed  in  the  following  paragraphs. 

ilumboldt  Harb o r 


A Federal  plan  for  the  improvement  of  Humboldt  Harbor  is  contained 
in  House  Document  330,  90th  Congress,  2d  session.  This  plan  provides  for 
deepening  and  widening  of  existing  navigation  channels  and  dredging  of 
an  anchorage  area.  It  is  anticipated  that  additional  channel  deepening 
will  be  required  to  meet  petroleum  supertanker  and  commercial  shipping 
requirements  bv  the  year  2020.  The  authorized  plan  and  subsequent  improvements 
necessary  to  meet  the  needs  for  navigation  are  discussed  in  the  following 
subparagraphs . 


Authorized  Navigation  Features 

The  authorized  plan  provides  for  the  following  navigation  features: 

(1)  a south  jetty  about  5,100  feet  long,  and  a north  jettv  about  4,500 
feet  long;  (2)  an  entrance  channel  40  feet  deep,  500  to  1,600  feet  wide 
and  about  1.8  miles  long;  (3)  a north  bav  channel  35  feet  deep,  400  feet 
wide  and  3.4  miles  long:  (4)  Samoa  channel  35  feet  deep,  300  feet  wide 
and  about  1.5  miles  long;  (5)  Eureka  channel  26  to  35  feet  deep,  400  feet 
wide  and  about  2.0  miles  long;  (6)  Fields  Landing  channel  26  feet  deep, 

300  feet  wide  and  about  2.3  miles  long,  terminating  in  a turning  basin 
26  feet  deep,  600  feet  wide  and  800  feet  long;  and  (7)  an  anchorage  area 
35  feet  deep,  1,200  feet  wide  and  1,200  feet  long.  In  order  to  accommodate 
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deeper  draft  vessels  in  the  future,  it  will  be  necessary  to  further  deepen 
the  entrance  channel  to  45  feet  by  the  vear  2000,  and  50  feet  by  the  vear 
2020.  Corresponding  deepenin?*  of  the  inner  harbor  channels  will  be  required. 
See  Table  NC-3  for  projected  dimensions  of  navigation  features. 

Terminal  Facilities 

The  number  of  berths  will  increase  from  15  to  18  durinf»  the  next  half 
century,  and  cargo-handlinq  area  will  Increase  from  120  acres  to  300  acres. 
One  of  the  berths  will  probably  be  adapted  to  the  handling  of  containerized 
commercial  shipoing. 

Crescent  Citv  Harbor 


A Federal  plan  for  the  improvement  of  Crescent  City  Harbor  is  contained 
in  House  Document  264,  89th  Congress,  1st  session.  This  plan  provides 
for  a 300-foot  extension  of  the  Inner  Breakwater  and  a T-shaped  basin  20 
feet  deep,  about  1,500  feet  long  with  a stem  1,000  feet  long.  The  existing 
nroject  includes  an  outer  breakwater  4,700  feet  long,  an  inner  breakwater 
extending  northwesterly  from  Uhaler  Island  about  1,200  feet  long,  a sand 
barrier  from  the  shore  to  Whaler  Island,  an  Outer  Harbor  Basin  20  feet 
deep,  and  a fish-boat  basin  10  feet  deep.  It  is  expected  that  harbor  depths 
will  be  progressively  Increased  from  20  feet  to  35  feet  during  the  next 
half  century,  and  that  berths  will  increase  in  number  from  4 to  10,  and 
cargo-handling  area  \>?ill  increase  from  15  to  60  acres.  See  Table  WC-3 
for  projected  data  on  navigation  features  and  terminal  facilities. 

Commercial  T^lshing  Facllitie s 

Terminal  facilities  for  fresh  fish  are  located  at  Crescent  Citv  Harbor, 
Humboldt  Harbor,  Movo  Harbor,  Albion  Cove,  and  Trinidad  Harbor  in  the  North 
Coastal  subregion.  About  1,000  boats  of  the  California  Region's  fishing 
fleet  are  permanently  berthed  in  the  subregion.  A comparable  number  of 
commercial  fishing  vessels  using  facilities  in  the  North  Coastal  subregion 
are  based  in  Oregon  and  Washington  and  the  more  southerly  subregions  of 
the  California  Region.  Additional  terminal  facilities  would  be  provided 
in  some  of  the  additional  harbors  of  refuge  recommended  for  construction. 

RECREATIONAL  NAVIGATION 

Recreational  boating  and  commercial  fishing  are  closely  related  activities 
in  the  North  Coastal  subregion.  Many  recreational  small  boats  are  licensed 
as  commercial-fishing  craft,  and  operate  as  commercial-fishing  vessels 
from  time  to  time.  Others  obtain  commercial-fishing  licenses  to  avoid 
restrictions  on  fish  catch  which  are  imposed  upon  sports  fishermen. 

Facilities  for  both  recreational  boats  and  commercial-fishing  vessels 
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would  be  included  in  the  projected  harbors  of  refuse  for  li^ht-draft  vessels. 
Since  the  number  of  sports  fishing  and  recreational  small  craft  has  been 
increasing  rapidly,  and  the  number  of  commercial-fishing  vessels  is  tending 
to  stabilize  at  the  present  level,  the  recommended  plan  is  primarily  oriented 
to  accommodation  of  recreational  small  craft. 

As  indicated  in  Table  NC-4,  by  the  year  2020  there  will  be  a requirement 
for  5,300  berths,  3,000  transient  mooring  facilities,  and  140  launching 
ramps  for  recreational  boating  in  the  North  Coastal  subregion.  Some 
possible  sites  for  future  harbors  are  shown  on  Map  NC-2*  Some  of  the 
sites  may  involve  environmental  problems,  or  difficult  construction 
problems  I Detailed  studies  would  be  required  before  future  harbor  sites 
can  be  definitely  selected.  About  10  harbors  will  probably  be  required 
to  meet  the  subregion's  future  needs.  In  addition  to  serving  as  harbors 
of  refuge,  each  harbor  would  be  required  to  provide  approximately  400  berths, 
300  moorings  and  14  launching  lanes,  on  the  average.  As  indicated  in  Table 
NC-4,  Federal  projects  along  the  coast  would  provide  berths  for  about  4,100 
recreational  craft,  and  accommodations  for  approximately  1,200  boats  would 
be  provided  in  private  facilities  located  in  the  lower  reaches  of  coastal 
streams.  The  Federal  projects  would  include  harbors  with  design  capacities 
ranging  from  100  to  1,000  berths,  depending  upon  local  demand  factors  and 
site  conditions.  Boat  launching  lanes  and  mooring  facilities  would  be 
distributed  proportionately  to  meet  demands.  The  plan  to  meet  needs  for 
recreational  navigation  is  summarized  in  Table  NC-6. 


Implementation 

Implementation  of  the  navigation  plan  for  the  North  Coastal  subregion 
would  require  construction  of  about  6 miles  of  protective  breakwaters  and 
jetties,  and  dredging  of  about  27,000,000  cubic  yards  during  the  study 
period.  Four-fifths  of  the  dredging  would  be  required  for  the  Federal 
projects  and  one-fifth  of  the  dredging  would  be  required  for  non-Federal 
Improvements.  Estimated  quantities  by  period  are  as  follows: 
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Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Commercial  navigation 

Breakwaters  and 
jetties 

Lin. ft . 

300 

1,000 

2,000 

Dredging 

Federal 

Non-Federal 

Cu.  yds. 
Cu.  yds 

4.000. 000 

1.000. 000 

7.500.000 

1.500.000 

8,000,000 

1,500,000 

Recreational  navigation 

Breakwaters  and 
jetties 

Lin.ft. 

1,500 

8,000 

18,000 

Dredging 

Federal 

Non-Federal 

Cu.  yds, 
Cu.  yds. 

200,000 

500,000 

600,000 

600,000 

1,000,000 

900,000 

Estimated  average  annual  maintenance  dredging  quantities  are  as  follows; 


Item  Unit  1980  2000  2020 


Commercial  navigation 

Federal 

Cu. 

vds. 

750,000 

1,400,000 

2,000,000 

Non-Federal 

Cu. 

yds. 

250,000 

45^,000 

550,000 

Recreational  navigation 

Federal 

Cu. 

vds . 

40,000 

50,000 

60,000 

Non-Federal 

Cu. 

vds . 

26,000 

31,000 

37,000 

■•.1 

] 


1 


i 


1 
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Estimates  of  first  costs  and  costs  of  maintenance,  operation  and 
replacement  of  projected  improvements  were  based  upon  currently  avail-  ; 

able  data  adjusted  to  1965  price  levels.  Bases  for  cost  estimates  and  1 

cost  allocations  are  set  forth  in  the  repional  summarv.  Total  construc- 
tion costs  for  the  projected  navigation  improvements  would  amount  to  : 

apnroxinately  $86  million  during  the  study  period.  Commercial  navigation 
features  would  involve  expenditures  of  about  $26  million  and  recreational 
navigation  would  amount  to  $60  million.  The  Federal  Investment  would 
amount  to  about  $53  million,  IncludinP  $24  million  for  commercial  naviga- 
tion and  $29  million  for  recreational  navigation.  The  non-Federal  costs 
would  be  about  $1.8  million  for  commercial  navigation,  including  costs 
for  land  acouisitlon  and  development  and  cargo-handling  areas,  and  about 
$31.4  million  for  recreational  navigation.  Estimated  costs  hv  time 

period  are  as  follows:  j 

i 

Summary  of  first  costs  j 


Feature  1966-1980  1981-2000  2001-2020 


Commercial  navigation 

Federal 

Non-Federal 

Recreation  navigation 

Federal 
Non  -Federal 


$4,500,000 

600,000 


1.500.000 

2.200.000 


$6,000,000 

600,000 


7.500.000 

8.200.000 


$14,000,000 

600,000 


20,000,000 

21,000,000 


Summarv  of  annual  maintenance  costs 


I 

j 

i 


Feature 


1980  2000  2020 


Commercial  navigation 

Federal 

Non-Federal 

Recreational  navigation 

Federal 

Non-Federal 


$800,000 

70,000 


56,000 

10,000 


$850,000 

170,000 


160,000 

13,000 


$900,000 

240,000 


314,000 

16,000 


1 

1 


L 
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NORTH  COASTAL  SUBREGION 


TABLE  NC-1 


Summary  of  Waterborne 

Commercei^ , 

1965-2020 

Type  of  Commerce 

19651/ 

1980 

2000 

2020 

Foreign  Exports 
Humboldt  Harbor 

191 

680 

780 

830 

Crescent  City  Harbor 

0 

0 

0 

0 

Total,  Foreign  exports 

191 

680 

780 

830 

Foreign  Imports 
Humboldt  Harbor 

0 

0 

0 

0 

Crescent  City  Harbor 

0 

0 

0 

0 

Total,  Foreign  Imports 

0 

0 

6 

0 

Coastwise  Shipments 
Humboldt  Harbor 

120 

210 

250 

270 

Crescent  City  Harbor 

177 

210 

250 

300 

Total,  Coastwise  shipments 

297 

420 

500* 

570 

Coastwise  Receipts 
Humboldt  Harbor 

249 

790 

1,010 

1,330 

Crescent  City  Harbor 

256 

380 

590 

920 

Total,  Coastwise  receipts 

505 

1,170 

1,600 

2,250 

Total  Commerce -1^ 

Humboldt  Harbor 

560 

1,680 

2,040 

2,430 

Crescent  City  Harbor 

433 

590 

840 

1,220 

Grand  Total , Subregion 

993 

2*270 

2.880 

3,650 

1/  Thousands  of  short  tons. 

From  Waterborne  Commerce  of  the  United  States,  Part  4,  Department 
of  the  Army,  Corps  of  Engineers. 

3/  I.ocal  and  Internal  traffic  is  not  significant  at  these  ports. 


NORTH  COASTAL  SUBREGION 


TABLE  NC-2 

1965  Waterborne  Coimnerce^^ , by  Commodities , and 
Projected  Waterborne  Coimnerce  1980-2020 


Commodity  Group 

1965^' 

1980 

2000 

2020 

HUMBOLDT  HARBOR 
Foreign  Exports 


Lumber  products 

186 

320 

380 

400 

Wood  pulp 

5 

360 

400 

430 

Miscellaneous 

0 

0 

0 

0 

Subtotal,  exports 

191 

680 

780 

830 

Foreign  Imports 

Shellfish 

0 

0 

0 

0 

Miscellaneous 

0 

0 

0 

0 

Subtotal,  imports 

0 

0 

0 

0 

Total,  Foreign  commerce 

191 

680 

780 

830 

Coastwise  Shipments 

Lumber  products 

119 

68 

93 

100 

Wood  pulp 

0 

140 

154 

166 

Miscellaneous 

1 

2 

3 

4 

Subtotal,  shipments 

120 

210 

250 

270 

Coastwise  Receipts 


Petroleum 

234 

350 

550 

850 

Wood  manufactures 

0 

350 

350 

350 

Chemicals 

7 

80 

90 

100 

Miscellaneous 

8 

10 

20 

30 

Subtotal,  receipts 

249 

790 

1,010 

1,330 

Total,  Coastwise  commerce 

369 

1,000 

1,260 

1,600 

TOTAL  ALL  TRAFFIC 
HUMBOLDT  HARBOR  V 

560 

1 ,680 

2,040 

2,430 

See  footnotes  at  end  of  table. 
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i : 

1965  Waterborne  Comncrcei.^, 

bv  Commodities,  and 

Prolected  Waterborne  Commerce  19R0- 

■2020  (Cont 

.) 

i 

Commodity  Group 

1965^' 

1980 

2000 

2020 

CRESCENT  CITY  HARBOR 

Coastwise  Shipments 

Log  and  lumber  products 

177 

210 

250 

300 

Miscellaneous 

0 

0 

0 

0 

Subtotal,  shipments 

■]77 

210 

250 

300 

Coastwise  Receipts 

Petrol eun 

?56 

380 

590 

920 

Miscellaneous 

0 

0 

0 

0 

Subtotal,  receipts 

756 

380 

590 

920  ' 

Total,  Coastwise  commerce 

433 

590 

840 

1,220 

TOTAL  ALL  TRAFFIC, 

CRESCENT  CITY  HARBOR  1' 

433 

590 

840 

1,220 

1/  Thousands  of  short  tons. 

2/  From  Waterborne  Commerce  of  the 

United  States,  Part  4, 

Department 

of  the  Army,  Corps  of  Enelneers. 

Local  and  internal  traffic  is  not  sit;nificant  at  this  port. 
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NORTH  COASTAL  SUBREGION 


TABLE  NC-3 

Existing  and  Projected  Conimerclal  Navigation 
Features  and  Terminal  Facilities 


HUMBOLDT  HARBOR  AND  BAY 


Navigation  features; 

Jetties: 

Length,  miles 

Entrance  channel: 

Depth,  feet 
Length,  miles 

North  Bay  channels: 
Depth,  feet 
Length,  miles 

Inner  Eureka  channel: 
Depth,  feet 
Length,  miles 

Fields  Landing  channel: 
Depth,  feet 
Length,  miles 

Turning  basin: 

Depth,  feet 
Area,  acres 

Anchorage  area: 

Depth,  feet 
Area,  acres 
Terminal  facilities: 


Berths,  number 
Cargo-handling  area, 
acres 


1965 

1980 

2000 

2020 

1.9 

1.9 

1.9 

1.9 

40 

40 

45 

50 

1.8 

1.8 

1.8 

1.8 

30 

35 

40 

45 

5.6 

5.6 

5.6 

5.6 

26 

26 

30 

35 

1.3 

1.3 

1.3 

1.3 

26 

26 

30 

35 

2.3 

2.3 

2.3 

2.3 

26 

26 

30 

35 

10 

10 

25 

40 

35 

40 

45 

— 

30 

40 

50 

15 

16 

17 

18 

120 

160 

220 

300 

Continued 


NORTH  COASTAL  SUBREGION 


TABLE  NC-3 

Existing  and  Pro.jected  Commercial  Navigation 
Features  and  Terminal  Facilities  (Cont.) 

1965  1980  2000  2020 

CRESCENT  CITY  HARBOR 


Navigation  features; 


Breakwaters,  miles 

1.1 

1.2 

1.4 

1.8 

Sand  barrier,  miles 

0.2 

0.2 

0.2 

0.2 

Harbor  basins 

Depth,  feet 

10-20 

10-20 

20-25 

20-35 

Area,  acres 

60 

70 

100 

110 

Terminal  facilities; 

Berths,  number 

4 

5 

7 

10 

Cargo-handling  area,  acres 

15 

20 

40 

60 
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NORTH  COASTAL  SUBREGION 


TABLE  NC-4 


Berthing  Capacity  of  Existing,  ProRramined 
and  Projected  Facilities,  1965-2020 


1965 


Berthing  Capacity 
1980  2000 


2020 


EXISTING  FACILITIES  (1965) 
Federal  projects 


Del  Norte  County 
Subtotal,  Federal 


19 

20 


Non-Federal  improveinents 


Del  Norte  County 
Humboldt  County 
Mendocino  Countv 

Subtotal,  non-Federal 


400 

410 

150 

'980 


TOTAL,  EXISTING  FACILITIES  1 ,000  1,000  I ,000  1 ,000 

2.  PROGRAMMED  FOR  CONSTRUCTION  (1965) 

Federal  projects 


Humboldt  County 
Subtotal,  Federal 


no 

no 


Mon-Federal  imorovements 


Del  Norte  County 
Humboldt  County 
Mendocino  County 

Subtotal,  non-Federal 


in 

10 

no 

170 


TOTAL,  PROGRAMMED  FOR  CONSTRUCTION 


300 


300 


300 


NORTH  COASTAL  SUBREGION 
TABLE  NC-4 

Berthing  Capacity  of  Existing,  Programmed 
and  Projected  Facilities,  1965-2020  (Cont.) 

Berthing  Capacity 
1965  1980  2000 

PROJECTED  FACILITIES,  NOT  PROGRAMMED 

Federal  projects 


Del  Norte  County  200 

Humboldt  County  400 

Mendocino  County  300 

Subtotal,  Federal  900 

Non-Federal  Improvements 

Del  Norte  County  50 

Humboldt  County  150 

Mendocino  County  100 

Subtotal,  non-Federal  300 

TOTAL  PROJECTED  FACILITIES  

NOT  PROGRAMMED  1,200 


GRAND  TOTAL 


1,000  1,300  2,500 


iw.. 


2020 


500 

1,500 

1,000 

3,000 


250 

350 

400 

1,000 


4,000 


li_300 


'i 
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NORTH  COASTAL  SUBREGION 


TABLE  NC-5 


Recreational  Navigation 

Needs , 

1965-2020 

1965 

1980 

2000 

2020 

Berthable  boats 

Ratio,  berthable  boats  per 
thousand  population 

4.5 

5.0 

5.5 

6.0 

Subregion  population 
thousands 

230 

260 

450 

880 

Number  of  berths  needed 

1,000 

1,300 

2,500 

5,300 

Trallered  boats 

Number  of  trallered  boats 
using  navigable  waters 

5,400 

7,500 

16,000 

35,000 

Number  of  peak-day  launchings 

1,300 

1,800 

3,300 

7,000 

Launching  facilities  needed 

26 

36 

66 

140 

Transient  boats 

Number  of  peak-weekend  over- 
night-transient boats 

700 

900 

1,600 

3,000 

\J  Launching  lanes  12  feet  wide  or  hoist  with  launching  capacity  of  50 
boats  per  peak-day. 


i ’ 

7 • 


(0  > 

CO  • 

C • 

C • 

O ‘ 

o • 

•H 

CO  1-1  • CO 

c 

4J  * 

61 

D OiO  W * 

•H 

c 

C 1^  • 0) 

m • « 

i4  73  . Q) 

60 

0)  • T3 

4J 

Vi  T3  • C 

C 

C (0  * 0) 

CO 

0 CO  » 

■W 

<0  . 01 

•f" 

0 • U 

4J 

• CS 

X 

G • 0) 

CO 

CO  • 

0) 

CO  • e 

1-1 

73  ^ to 

73  4J  • 7 

X 

o;  c * o>  oc 

(0 

o c * C 

0) 

4J  0^  • 6 C 

a 

D *j  w • 5 

OB  1 

c 

o 6 • 

(0 

0)  0)  ^ c u 

•H 

W7  Oj  0)  »-]  «-l 

••“»  >4  < 3 O 

• • u 

c 

O O H Q 

u 0 

^ 0 CJ  H 3 

CO 

C O ^ B 

V S 

rH  Vi  C o 73 

O.  M H CO 
3 

6 c 

3.  M H **■< 

C CO 

>» 

>s  TJ  C 

CO  CO  > 

1 >N  V 

PQ 

CO  *H  0) 

T)  "O  tf 

CO  Z 

CO  -H 

O 0) 

0)  CO 

0)  0) 

Otf  C 

z z 

CO 

Vi 

H 

/K^iLAMATH 


LAMATH 


HC  HOftTM  coastal 
Sf  - SM  r«Af«C>SCO  BAV 
CC  CCNTWAL  COASTA4. 

SC  ■ SOUTH  Coastal 
sa  - sacaamento  bas<m 

DC  - DELTA  CENTRAL  S4ERRA 
SJ  SAN  J'lAOUfN  BASIN 
TB  - TulAR  ; BAS>N 
NL  NOBTh  LAHONTAN 
SL  south  LAHONTAN 
CD -COLORADO  DESERT 


HUMBOLDT  BAY  HARBOR 


NOYO  HARBOR 


MKNDOCINO  CO. 


MAP  NC-1 

NORTH  COASTAL  SUBREGION 

CALIFORNIA  REGION 

NAVIGATION  DEVELOPMENT 

tC  C 10  20 


SCALE  IN  MILES 


NORTH  COASTAL 


SF  - SAN  FRANCISCO  BAY 


CC  — CENTRAL  COASTAL 
SC  - SOUTH  COASTAL 
SB  — SACRAMENTO  BASIN 
DC -DELTA -CENTRAL  SIERRA 
SJ  - SAN  JOAQUIN  BASIN 
TB  — TULARE  BASIN 
NL  — NORTH  LAHONTAN 
SL  - SOUTH  LAHONTAN 
CD  - COLORADO  DESERT 


SAN  FRANCISCO  BAY 
SUBREGION  OF  THE 
CALFORNIA  REGION 


a. 


r 

1 


f 


i 


SAN  FRANCISCO  BAY  SUBREGION 
General 


The  San  ^ranclsco  Bay  subregion  Is  located  near  the  center  of  the 
Region's  coast.  It  extends  along  the  Pacific  Ocean  from  the  mouth  of 
the  Russian  River  in  Sonoma  County  on  the  north  to  lust  south  of  Point 
Ano  Nuevo  in  San  Mateo  County,  and  surrounds  San  Francisco  Bay,  the  Region's 
largest  bay.  The  subregion  is  described  in  detail  in  Appendix  II. 

About  23  percent  of  the  Region's  population  lived  in  the  subregion 
in  1965.  The  economy  is  dominated  by  highly  diversified  manufacturing, 
and  service  activities.  Agriculture  and  related  activities,  shipping, 
and  distribution  also  comprise  major  segments  of  the  economy  of  the  area. 

During  1965  the  waterborne  commerce  of  the  San  Francisco  Bay  subregion 
exceeded  45,000,000  tons  or  approxlmatelv  50  percent  of  the  total  waterborne 
commerce  for  the  entire  California  Region.  Waterborne  commerce  through 
the  ports  of  the  San  Francisco  Bav  System,  summarized  in  Table  SF-1, 
does  not  include  commercial  fishing  cargoes  of  fresh  fish  and  shell  fish; 
commerce  on  the  Napa  River,  Petaluma  River  and  other  streams  tributary 
to  the  San  Francisco  Bay;  or  commerce  at  the  Berkeley  small-craft  harbor 
or  coastal  small-craft  harbors.  It  is  estimated  that  these  additional 
and  miscellaneous  articles  of  commerce  amounted  to  approximately  1,000,000 
tons  in  1965.  The  principal  commercial  ports  of  the  subregion  are  located 
within  the  San  Francisco  Bay  system  and  are  Redwood  City  Harbor,  San 
^rancisco  Harbor,  Oakland  Harbor,  Richmond  Harbor  and  the  terminal  and 
harbor  facilities  in  San  Pablo  Bav,  Mare  Island  Strait,  Carpuinez  Strait 
and  Sulsun  Bay.  (See  Map  SF-1)  . 

Through  1965,  the  Federal  cost  of  navigation  improvements  in  the 
subregion  amounted  to  about  $25  million  for  construction  and  about  $40 
million  for  maintenance.  About  one-fourth  of  the  construction  cost  have 
been  expended  for  harbor  Improvements  along  the  coast , and  almost  all 
of  the  maintenance  cost  has  been  expended  within  the  San  Francisco  Bay 
system,  primarily  for  maintenance  dredging  of  navigation  channels  and 
for  removal  of  debris  from  bav  waters. 

Channels  of  the  San  Francisco  Bav  complex  serve  most  of  the  ports 
of  the  subregion  and,  in  addition,  provide  the  only  sea  access  to  ports 
in  the  adjacent  Delta-Central  Sierra  subregion.  Landward,  the  ports 
of  the  subregion  serve  primarily  the  southwestern  United  States.  Seaward, 
thev  primarily  serve  Alaska,  Hawaii,  Washington,  Oregon,  Texas  and  the 
gulf  States,  Florida,  Canada,  South  America,  Europe,  the  Far  East  and 
Asia.  Crude  petroleum  and  petroleum  products  are  the  major  commodity 
of  waterborne  commerce  in  the  subregion.  Approximately  35,000,000  tons 
of  crude  petroleum  and  petroleum  products  passed  through  ports  of  the 
San  Francisco  Bay  complex  in  1965.  This  represents  about  75  percent 
of  the  total  waterborne  commerce  of  the  subregion. 


SF-1 


Approximately  13,000  small  craft  were  berthed  in  the  San  Francisco 
Bay  subregion  in  1965.  Of  these  about  12,000  were  pleasure  craft,  and 
the  remainder  were  commercial  fishing  boats.  Recreation  craft  berthed 
in  the  subregion  comprise  about  30  percent  of  all  recreational  boats 
berthed  in  the  California  Region.  Approximately  60,000  trailered  boats 
use  the  San  Francisco  Bay  and  coastal  waterways  and  launching  facilities. 

Recreational  boats  may  navigate  from  the  420  square  miles  of  surface 
water  in  San  Francisco  Bay  Area  to  the  onen  sea  and  to  the  coastal  harbors 
or  they  may  navigate  upstream  into  the  Delta  waters  and  the  numerous 
tributary  streams  which  flow  into  the  San  Francisco  Bay  system. 

Existing  Development 


COMMERCIAL  NAVIGATION 
General 


Virtually  the  entire  volume  of  waterborne  commerce  of  the  San  Francisco 
Bay  subregion  passes  through  the  numerous  port  facilities  of  the  San 
Francisco  Bay  system.  Commercial  navigation  in  other  areas  of  the  subregion 
is  negligible.  Waterborne  commerce  statistics  are  shown  on  Table  SF-2 
Locations  of  major  harbors  and  terminals  are  shown  on  Map  SF-1.  Other 
harbor  and  port  facilities  of  the  subregion  provide  for  military  shipping 
activities,  commercial  fishing  and  recreational  boating.  The  principal 
deep-draft  ports  include  San  Francisco  Harbor,  Oakland  Harbor,  Richmond 
Harbor  and  Redwood  City  Harbor.  These  terminal  facilities  and  numerous 
other  public  and  private  harbor  facilities  of  the  San  Francisco  Bay  system 
are  served  by  approximately  80  miles  of  Federally-constructed  and  maintained 
navigation  channels.  Nearly  two-thirds  of  the  Federal  channels  are  dredged 
to  depths  in  excess  of  30  feet.  Under  existing  authorizations,  approximately 
60  miles  of  connecting  channels  are  to  be  improved  and  maintained  to 
depths  in  the  35-55  foot  range.  Terminal  facilities  include  approximately 
170  berths  and  1,700  acres  of  supporting  cargo-handling  area.  Excluded 
are  a substantial  proportion,  presently  estimated  at  40  percent,  of  terminal 
facilities  which  are  inadequate  or  substandard  and  require  extensive 
modification  to  meet  contemporary  shipping  reouirements . Extensive  moderniza- 
tion and  expansion  of  existing  terminal  facilities  is  now  underwav  and  planned 
for  the  future  to  meet  current  and  projected  commercial  shipping  requirements. 
Current  and  projected  physical  data  on  subregion  navigation  features 
and  terminal  facilities  are  shown  in  Table 

navigation  facilities  of  the  Gan  T^rancisco  Bay  Complex 

The  entrance  channel  across  the  San  ’^'rancisco  Bar  is  about  2,000 
feet  wide  and  50  feet  deep  Just  offshore  o^  the  Golden  Gate.  Entering 
vessels  may  steer  to  the  right  shore  and  berth  at  the  facilities  of  San 
"ranclsco  Harbor  or  proceed  to  the  South  Bay  and  Redwood  City  Harbor. 


S’='-2 


I I 


Oakland  Harbor  lies  directly  across  the  bay  from  San  Francisco  Harbor 
in  an  easterly  direction.  In  the  North  Bay,  the  Port  of  Richmond  is 
situated  on  the  east  bank  and  the  Richmond  Long  Wharf  is  situated  just 
north  of  the  Port  of  Richmond.  The  Long  Wharf  is  a private  operation 
of  Standard  Oil  Company  (Chevron  Shipping)  and  vessel  traffic  is 
essentially  limited  to  oil  tankers.  San  Rafael  Creek,  a navigable 
stream,  enters  the  North  Bay  from  its  easterly  shore.  Petaluma  River 
and  Napa  River  are  navigable  streams  that  enter  San  Pablo  Bay  from  the 
northwest  and  northeast  shores.  Off  the  southerly  shore  at  Davis  Point, 

Just  downstream  of  the  Mare  Island  Strait  and  Carquinez  Strait,  a pri- 
vately owned  and  operated  pier.  Oleum  Pier,  serves  the  Union  Oil  Company  ;• 

refinery.  Just  upstream  of  Carquinez  Strait  the  Port  of  Benicia,  off 
the  north  shore,  provides  port  facilities  for  general  shipping  and  the 
newly  constructed  refinery  of  Humble  Oil  Company.  On  the  opposite  shore 
at  Martinez  the  Shell  Oil  Company  operates  a pier  for  oil  tankers. 

Farther  to  the  east,  on  the  south  shore  of  Sulsun  Bay,  the  Phillips 
Petroleum  Company  operates  the  Amorco  and  Avon  piers  to  load  and  unload 
its  tankers.  At  the  easterly  boundary  of  Sulsun  Bay,  and  of  the  sub- 
region,  a site  on  the  south  shore  has  been  selected  for  an  oil  tanker 
docking  facility  by  the  Douglas  Oil  Company. 

San  Francisco  Harbor 

San  Francisco  Harbor  provides  about  100  berthing  spaces  alongside 
some  40  deepwater  piers  to  accommodate  an  average  of  approximately  200 
ships  per  month.  All  piers  are  served  bv  railroad  spurs  and  accommodate 
vessels  of  35-foot  to  40-foot  draft.  Eighty  percent  of  the  traffic  is 
general  cargo.  Containerized  shipments  are  handled  at  the  Islais  Creek 
terminal.  Special  terminals  handle  imported  automobiles,  bulk  linuids, 
newsprint,  grain,  cotton  and  copra.  Total  commerce  amounted  to  about 

5,000,000  tons  in  1965,  about  ten  percent  of  the  subregion's  waterborne  ’ 

commerce.  Principal  items  of  commerce  are  petroleum  products,  farm  products, 
metal  products  and  numerous  miscellaneous  items  Three  transcontinental 
railroads,  numerous  major  trucking  lines  and  a major  commercial  airport 
serve  the  harbor  area. 

Federal  improvements,  authorized  bv  various  River  and  Harbor  Acts 
from  1927  to  1937,  include  a channel  50  feet  deep  and  2,000  feet  wide 
tiirough  the  San  Francisco  Bar;  the  removal  to  a depth  of  from  40  to  35 
feet  of  numerous  rocks  and  shoals  within  the  bay;  an  approach  area  to 
Islais  Creek,  35  feet  deep;  and  a channel  750  feet  wide  and  10  feet  deep 
to  San  Francisco  Airport  ending  in  a basin  anproximatelv  2,000  feet  wide 
and  10  feet  deep.  All  of  the  authorized  construction  has  been  completed 
bv  the  Corps  of  Engineers.  This  includes  previous  projects,  no  longer 
operative  authorized  by  River  and  Harbor  Acts  from  1863  to  1922.  Federal 
first  costs  totaled  about  $3,000,000  and  cumulative  maintenance  costs, 
to  date,  primarily  for  maintenance  dredging  of  the  San  Francisco  Bar 
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Channel  and  debris  removal,  amount  to  approximately  $8,500,000.  A Federal 
navi(>atlon  project  for  a deepwater  channel  from  San  Francisco  Bay  to 
Stockton,  California  (John  F.  Baldwin  and  Stockton  Ship  Channels)  has 
been  authorized  by  the  1965  River  and  Harbor  Act,  as  set  forth  in  House 
Document  208,  89th  Congress,  1st  session.  The  portion  of  the  deepwater 
channel  plan  which  would  directly  affect  San  Francisco  Harbor  is  the 
deepenint*  of  the  San  Francisco  Bar  Channel  from  50  feet  to  55  feet. 

Redwood  City  Harbor 

The  Redwood  City  Harbor  port  district  controls  about  200  acres  of 
land.  Nine  berths  at  the  port  can  accommodate  oil  tankers  and  freighters 
of  up  to  30-foot  draft.  Principal  articles  of  commerce  are  marine  shells, 
petroleum  products,  salt,  cement  and  gypsum  products.  The  harbor  is  served 
by  the  Southern  Pacific  Railroad,  and  a local  freeway  connects  with  transcon- 
tinental highways.  Total  commerce  amounted  to  about  3,500,000  tons  in 
1965,  about  seven  percent  of  the  total  waterborne  commerce  of  the  subregion. 

Previous  Federal  projects  were  authorized  bv  the  1884  and  1902  River 
and  Harbors  Acts.  The  existing  project  was  authorized  by  various  River 
and  Harbor  Acts  from  1910  to  1950.  Authorized  improvements  constructed 
bv  the  Corps  of  F.ngineers  include  dredging  a channel  500  feet  wide  and 
30  feet  deep  across  San  Bruno  Shoal  in  San  ’^ranclsco  Bay,  a channel  300 
feet  wide  and  30  feet  deep  to  the  vicinity  of  the  confluence  of  West 
Point  Slough  and  Redwood  Creek;  a turning  basin  at  that  location  2,300 
feet  long  and  from  400  to  900  feet  wide;  a channel  400  feet  wide,  30 
feet  deep  and  approximately  1,300  feet  long  widening  into  a second  turning 
basin  approximately  900  feet  wide,  1,700  feet  long  and  30  feet  deep: 
and  a shallow  channel  150  feet  wide  and  5 feet  deep  extending  to  Steinberger 
Slough.  All  authorized  work  was  comoleted  by  the  Corps  of  Engineers 
in  1965  and  is  under  maintenance.  Federal  construction  costs  totaled 
approximately  $1,800,000,  including  contributed  funds  from  local  interests 
of  approximately  $120,000.  Approximately  $2,000,000  has  been  exnended 
by  the  Federal  Oovernment  to  date  for  maintenance  dredging  of  channels. 
Studies  are  now  under  way  to  consider  the  ;conomic  feasibility  of  further 
deepening  of  the  project  channels. 

Oakland  Harbor 


Oakland  Harbor  has  38  berthing  spaces,  including  four  which  have 
been  constructed  at  the  7th  Street  Terminal  for  container  vessels.  The 
port  is  served  bv  11  miles  of  dockside  railroads  and  accommodates  vessels 
of  30  to  35  foot  draft.  Traffic  includes  containerized  and  unitized 
cargo,  break-bulk  cargo,  and  bulk  cargo.  Total  commerce  amounted  to 
about  5,000,000  tons  in  1965,  about  ten  percent  of  the  subregion's  waterborne 
commerce.  Principal  items  of  commerce  are  petroleum  products,  farm  products, 
metal  products  and  scrap,  and  numerous  miscellaneous  items.  Three  transcon- 
tinental railroads  and  several  hundred  trucking  firms  serve  the  harbor 
area. 
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The  Islais  Creek  area  of  San  Francisco  Harbor  provides  facil- 
ities for  bulk  and  containerized  cargo,  as  well  as  warehouses 
for  general  cargo.  (Corps  of  Engineers  photo) 


Federal  improvements,  authorized  bv  River  and  Harbor  Acts  from  1874 
to  1910,  are  designated  as  previous  proiects,  and  have  been  superseded 
by  the  existing  project  as  authorized  bv  various  River  and  Harbor  Acts 
from  1922  to  1945.  The  Corps  of  Engineers  has  completed  the  existing 
project  except  for  deepening  of  the  tidal  canal  above  Park  Street  Bridge 
from  18  feet  to  25  feet.  Completed  x^ork  includes:  dredging  a channel 

in  the  outer  harbor  35  feet  deep  and  600  to  950  feet  wide,  including 
a turning  basin  35  feet  deep  and  950  feet  wide;  an  inner  harbor  channel 
30  feet  deep  varying  from  275  to  800  feet  in  width  to  the  Park  Street 
Bridge,  and  continuing  at  a depth  of  18  feet  and  a width  of  275  feet 
to  San  Leandro  Bay;  a channel  25  feet  deep  and  300  feet  wide  at  the  north 
end  of  Brooklyn  Basin;  a north  jetty  and  a south  jettv  at  the  entrance 
to  the  inner  harbor,  9,500  feet  long  and  12,000  feet  long,  respectively; 
and  four  bridges  across  the  tidal  canal,  two  of  x^hich  have  been  replaced 
by  local  interests  to  meet  traffic  needs  for  enlarged  highway  crossings. 
Federal  construction  costs  totaled  approximately  $6,000,000,  including 
contributed  funds  of  nearly  $100,000.  Approximately  $10,000,000  has 
been  expended  bv  the  Federal  Government  to  date  for  maintenance  of  the 
project.  Modification  of  the  existing  Federal  navigation  project  has 
been  authorized  by  the  1962  River  and  Harbor  Act,  as  set  forth  in  House 
Document  353,  87th  Concress,  2d  session. 

Richmond  Harbor 


Richmond  Harbor  includes  numerous  berthing  facilities,  many  of  x^hich 
are  operated  in  connection  with  shinbuilding  activities,  and  others  of 
which  have  been  abandoned  and  are  in  various  stages  of  disrepair.  About 
30  berths  are  now  in  use.  The  port  is  served  bv  two  mainline  railroads 
and  a dockside  railroad  facility.  Local  freeways  provide  access  to  transcon- 
tinental highways.  The  port  accommodates  vessels  of  from  30  to  35  foot 
draft.  Commerce  Includes  general  cargo  and  drv  and  liquid  bulk  cargo. 

Total  commerce  amounted  to  about  15,000,000  tons  in  1965,  about  one- 
third  of  the  subregion's  waterborne  commerce.  The  principal  item  of  commerce 
is  petroleum,  x-zhich  accounts  for  about  95  percent  of  the  waterborne  commerce 
total  (at  the  Richmond  Long  Wharf,  Standard  Oil  docks) . Other  commodities 
of  Importance  are  machinery,  metals,  and  scrap  iron  and  pig  Iron. 

The  existing  project  was  authorized  by  various  River  and  Harbor 
Acts  from  1917  to  1954.  The  existing  project  provides  for  a channel 
35  feet  deep  and  600  feet  wide  through  Southhampton  Shoal  to  the  outer 
harbor;  an  inner  harbor  entrance  channel  35  feet  deep  and  600  feet  xvide 
to  a turning  basin  at  Point  Richmond,  thence  continuing  at  the  35-foot 
depth  with  a x^ldth  of  from  500  to  600  feet  to  Point  Potrero;  an  inner 
channel  35  feet  deep  and  850  feet  wide  to  the  entrance  of  the  Santa  Fe 
Channel  and  continuing  at  a depth  of  30  feet  through  Santa  Fe  Channel 
and  the  turning  basin:  a rubhlemound  training  x«ll  10,000  feet  long  (parallel 
to  the  channel  between  Point  Richmond  and  Point  Potrero)  extending  westerly 
from  Brooks  Island;  an  approach  area  32  feet  deen  in  the  outer  harbors 
at  Point  Orient  and  Point  San  Pablo;  a channel  20  feet  deep  and  150  feet 
wide  and  about  2,000  feet  long  along  the  north  side  of  Point  San  Pablo 
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aad  a maneuver int>  area  at  the  Richmond  Lon<»  Vharf  35  feet  deep.  Construc- 
tion of  the  existin(>  proiect  was  comnleted  bv  the  Corps  of  Engineers, 
as  authorized,  and  the  nroiect  is  now  under  maintenance.  Federal  construc- 
tion costs  totaled  about  $3,500,000,  includin'’  a local  cash  contribution 
of  approximately  $500,000,  About  $4,000,000  has  been  expended  for  mainte- 
nance and  rehabilitation  to  date  by  the  Federal  Oovernraent.  The  Federal 
navigation  proiect  for  a deepwater  channel  from  San  Francisco  Bay  to 
Stockton,  California  (.Tohn  Baldwin  and  Stockton  Ship  Channels)  authorized 
by  the  1965  Riyer  and  Harbor  Act,  nroyides  for  the  deepening  of  the  Richmond 
Long  Wharf  maneuvering  area  to  45  feet  deep  and  construction  of  a connecting 
channel,  the  West  Richmond  Channel,  45  feet  deep,  600  feet  wide  and  approxi- 
mately 2,5  miles  long  through  the  west  navigation  opening  of  the  Richmond- 
San  Rafael  Bridge.  The  overall  proiect  plan  is  contained  in  House  Document 
208,  89th  Congress,  1st  session. 

San  Pablo  Bay  and  Mare  Island  Strait,  Carauinez  Strait,  Suisun  Bay  and 
Napa  and  Petaluma  Rivers 

Except  for  the  Port  of  Benicia,  formerlv  a military  facility,  the 
San  Pablo  and  Suisun  Bays  and  the  Carauinez  Strait  contain  no  public 
port  facilities.  The  existing  terminals  and  wharves  serve  specific  industries, 
principally  petroleum  refineries.  The  Richmond  Long  Wharf,  (included 
in  the  Richmond  Harbor  descriptions)  serves  Standard  Oil;  and  the  Oleum 
Pier,  on  the  south  shore  of  San  Pablo  Bay,  is  operated  bv  the  Union  Oil 
Company.  The  Shell  Oil  Company  at  Martinez  has  wharves  along  the  south 
shore,  lust  upstream  of  the  Carauinez  Strait,  in  Suisun  Bay:  and  Phillips 
Petroleum  Company  has  its  berthing  facilities  at  Avon,  lust  upstream 
of  Martinez.  The  Humble  Oil  Company  is  completing  construction  of  its 
refinery  at  Benicia  and  is  using  the  Port  of  Benicia  berthing  facilities. 

Three  other  maior  oil  company  refineries  are  under  construction  or  planned 
for  early  construction  in  the  Caraulnez-Sulsun  Bay  area.  The  C & H Sugar 
Refining  Corporation  operates  wharves  at  Crockett  in  the  Carquinez  Strait 
and  Bethlehem  Steel  Corporation  has  its  private  docking  facilities  at 
”inole  Point  in  San  Pablo  Bay.  Numerous  additional  wharves  and  piers 
are  operated  bv  private  owners  in  the  various  inner  bays  and  tributary 
areas  on  Napa  River  and  Mare  Island  Strait,  Petaluma  River  and  San  Rafael 
Creek.  The  general  area  is  served  by  two  mainline  railroads,  and  access 
to  transcontinental  highways  is  provided  bv  Interstate  Highway  80  and 
local  roads.  Total  commerce  in  the  upper  and  inner  bays  and  tributary 
rivers  amounted  to  approximately  16,000,000  tons  in  1965,  about  one- 
third  of  the  subregion's  waterborne  commerce.  Except  for  somewhat  more 
than  a million  tons  of  sugar  and  molasses  cargo,  nearly  all  of  the  commerce 
consisted  of  crude  petroleum  and  petroleum  products.  However,  significant 
ct.  gmerce  in  metal  products  and  metal  structures,  salt,  chemicals,  sand 
and  gravel  are  recorded. 

The  various  River  and  Harbor  Acts  from  1902  to  1945  provide  for 
construction  and  maintenance  of  a channel  35  feet  deep,  600  feet  wide 
and  about  8 miles  long  in  San  ”ablo  Bay  across  the  Pinole  Shoal;  a channel 
30  feet  deep  and  700  feet  t^lde  through  Mare  Island  Strait  to  a turning 
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Ship  repair  facilities  and  petroleum  tanks  at  Point  Potrero  on 
Richmond  Inner  Harbor  Channel.  Waterborne  commerce  in  this 
harbor  consists  mainly  of  petroleum  products  and  general  cargo. 

(Corps  of  Engineers  photo) 


Fr-«ncisco  Marina  is  typical  of  the  recreational  small- 
* facilities  in  San  Francisco  Bay. 

(Corps  of  Engineers  photo) 


basin  about  1,000  feet  wide  between  Vallejo  and  Mare  Island;  and  two 
approach  areas  20  feet  deep  to  the  waterfronts  at  Vallejo  and  South  Vallejo; 
and  for  maintenance  bv  the  Corps  of  Enf»ineers  of  two  approach  areas  to 
the  Mavy  Yard  piers  at  the  southern  end  of  Mare  Island.  Construction 
was  completed  in  1943  except  for  the  approach  areas  to  Vallejo  and  South 
Vallejo.  Construction  costs  of  the  Federal  project  amounted  to  approximately 
$1,400,000  including  a local  cash  contribution  of  about  $300,000.  Approx- 
imately $11,000,000  have  been  expended  by  the  Federal  Government  for 
maintenance  of  the  project. 

The  existing  Suisun  Bay  Channel  Project  is  authorized  by  various 
River  and  Harbor  Acts  from  1927  to  1935,  and  (in  1963)  under  the  authorities 
contained  in  Section  107  of  the  River  and  Harbor  Act  of  14  July  1960, 

The  authorizations  provide  for  construction  of  a navigation  channel  through 
the  upper  reaches  of  Carquinez  Strait  and  the  lower  Suisun  Bay  30  feet 
deep  and  300  feet  wide  to  Avon  and  30  feet  deep  and  200  feet  wide  to 
Chipps  Island.  Approximately  $3,000,000  of  Federal  funds  have  been  expended 
on  the  project  to  date,  including  construction  and  maintenance  costs. 
Expenditures  for  construction  work  have  somewhat  exceeded  maintenance 
costs . 

A channel  6 feet  deep  and  100  feet  wide  has  been  dredged  at  San 
Rafael  Creek  under  ''^'ederal  authorization.  Federal  expentltures  to  date 
amount  to  nearly  $700,000,  of  which  about  90  percent  has  been  expended 
for  channel  maintenance  dredging.  To  date.  Federal  expenditure  of  approx 
imately  $1,900,000  have  been  made  for  construction  and  maintenance  of 
a channel  8 feet  deep  and  100  feet  wide  on  Petaluma  River.  Of  the  total 
Federal  expenditure,  approximately  $300,000  was  for  construction  and 
$1,600,000  for  channel  maintenance  dredging.  Approximately  $1,500,000 
of  Federal  funds  has  been  expended  for  construction  and  maintenance  of 
a channel  on  Mapa  River,  which  varies  from  a depth  of  15  feet  and  width 
of  100  feet  in  the  lower  reaches  to  a depth  of  10  feet  and  a width  of 
75  feet  in  the  upper  reaches.  Of  the  $1,500,000  of  Federal  funds  expended 
for  the  project  to  date,  about  two-thirds  has  been  expended  for  construction 
and  one-third  for  maintenance. 

The  Federal  navigation  project  for  a deepwater  channel  from  San 
Francisco  Bay  to  Stockton,  California  (John  F.  Baldwin  and  Stockton  Ship 
Channels),  authorized  by  the  1965  River  and  Harbor  Act,  provides  for 
the  deepening  of  the  Pinole  Shoal  channel  through  San  Pablo  Bay  to  a 
depth  of  45  feet,  and  for  the  deepening  of  a maneuvering  area  adjacent 
to  the  Oleum  Pier  to  a depth  of  45  feet;  modification  of  the  existing 
Suisun  Bay  Channel  Project  bv  deepening  to  45  feet;  and  widening  the 
channel  to  600  feet  between  Carquinez  Strait  and  Chipps  Island.  The 
overall  project  plan  is  contained  in  House  Document  208,  89th  Congress, 

1st  session.  Tables  SF-1,  SF-2  and  SP-3  Include  subregion  data  on  waterborne 
commerce  and  on  navigation  improvements  and  terminal  facilities. 
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General 

In  1965  about  12,000  recreational  small  craft  were  permanently  berthed 
or  moored  in  the  San  Franc'sco  Bav  subreelon.  The  locations  of  major 
harbors  and  marinas  is  shown  on  Map  SF-2.  Data  on  berthing  facilities 
in  the  subregion,  by  counties,  are  given  in  Table  SF-5. 

Trailered-boat  facilities  are  located  within  the  various  coastal 
small  craft  harbors,  coves,  bays,  lagoons  and  streams,  and  within  the 
San  Francisco  Bay  complex  and  tributary  streams.  Facilities  consist  of 
hoists  or  ramps  for  placing  trailered  small  craft  into  the  water,  and 
of  dry-storage,  or  space  where  a boat  may  be  stored  ashore  near  the  launching 
facility.  An  inventory  made  by  the  State  of  California  Department  of 
Harbors  and  Watercraft  indicates  that  there  were  approximately  200  "equivalent 
lanes"  of  launching  facilities  in  1965.  An  equivalent  lane  consists 
of  a 12-foot  wide  ramp,  or  a hoist  with  equal  launching  capability. 

Federal  small-craft  facilities  in  the  subregion  include  Bodega  Bay 
Harbor  and  Half  Moon  Bay  Harbor  (see  map  SFB-2) . There  has  also  been 
federal  participation  in  Berkeley  Harbor,  within  San  Francisco  Bay,  to 
the  extent  of  constructing  a detached  breakwater  to  protect  the  existing 
harbor,  which  was  constructed  by  non-Federal  interests. 

The  Federal  first  costs  for  small-craft  navigation  improvements, 
through  1965,  in  the  San  Francisco  Bay  subregion  amounted  to  approximately 
$7,500,000.  Federal  maintenance  and  rehabilitation  work  has  cost  approx- 
imately $500,000.  Required  local  cooperation  has  amounted  to  $100,000 
of  cash  contribution.  In  addition,  local  interests  have  provided  berthing 
and  supporting  shore  facilities,  most  of  which  are  self-liquidating  revenue- 
producing  features.  Within  San  Francisco  Bay,  non-Federal  public  and 
private  interests  have  constructed  over  80  marina  areas  that  provide 
berthing  for  small  craft.  The  total  cost  of  installing  these  facilities 
is  not  known  definitely,  but  would  approximate  $10  million. 

The  adequacy  of  existing  small-craft  harbors  is  adversely  affected 
by  the  following  conditions: 

(1)  Entrance  conditions  at  several  of  the  coastal  embayments 
and  estuaries  are  hazardous  and  not  available  for  refuge  during  periods 

of  heavy  seas.  The  Corps  of  Engineers  is  conducting  studies  to  determine 
the  feasibility  of  constructing  necessary  improvements  at  these  sites. 

(2)  The  optimum  spacing  of  35  miles  between  iiarbors  of 
refuge  is  exceeded,  particularly  along  the  southerly  coast  and  extreme 
north.  Studies  now  underway  by  the  Corps  of  Engineers  involve  consideration 
of  Che  economic  feasibllitv  of  construction  of  a chain  of  harbors  of 
refuge  which  meet  the  35-mile  spacing  criteria. 
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(3)  Use  of  the  San  Francisco  Bay  complex  by  pleasure 
craft  causes  some  concern  to  commercial  shipping  operating  in  the  channels 
of  the  component  bays . 

In  1965  facilities  for  permanently  berthed  and  moored  pleasure  boats 
totaled  about  12,000,  which  was  apnroxlmately  equal  to  the  existing  demand. 
It  is  considered  that  existing  launch  ramps  and  boat  hoists  were  adequate; 
however,  numerous  additional  coastal  launching  sites  would  be  desirable 
to  provide  more  immediate  access  to  sports  fishing  areas  along  the  coast. 

Berths  and  moorings  for  temporary  use  by  cruising  vessels  are  available 
throughout  the  subregion  and  are  normally  adequate  to  meet  the  demand. 


Future  Needs 

COMMERCIAL  NAVIGATION 
Ceneral 


The  future  needs  for  commercial  navigation  were  assessed  in  terms 
of  projected  waterborne  commerce  tonnages,  considered  in  terms  of  commodity 
classes.  The  bases  for  the  proiectlons  are  discussed  in  the  following 
paragranhs.  Projection  are  shown  in  Tables  SF-1  and  SF-2. 

Petroleum  and  Petroleum  Products 

Approximately  30  percent  of  the  west  coast  netroleum  refining  capacity 
was  located  in  the  San  Francisco  Bav  subregion  in  1965.  Substantial  increases 
in  subregion  production  of  petroleum  and  petroleum  products  during  the 
study  period  are  Indicated  bv  revised  studies  which  are  based  unon  data 
contained  in  the  Technical  Renort  on  San  Francisco  Bav  Barriers,  March 
1963,  and  the  Review  Report  on  Navigation,  San  Prancisco  Bay  to  Stockton, 

15  November  1963.  These  data  were  modified  to  reflect  current  data  and 
Base  Plan  population  and  related  economic  proiections.  Increased  channel 
depths  will  be  required  to  accommodate  oil  supertankers  of  up  to  70- 
foot  draft  and  350,000  deadweight  tons.  Such  dimensions  are  required 
to  assure  competitive  economy  of  transport  bv  water  for  Alaskan  and  foreign 
crudes  and  conservation  of  domestic  resources. 

Food,  Primary  Metals,  Paper  and  Chemicals 

Shipments  of  food,  primary  metals,  paper  and  chemicals  were  related 
to  Industrial  production,  employment,  increases  in  production,  and  Base 
Plan  population  proiections.  Exports  of  farm  products  were  considered 
roughly  proportional  to  proiections  of  gross  farm  output  as  made  bv  the 
Economic  Research  Service,  Jcpartment  of  Agriculture  (ERS) , for  the  Water 
Resources  Council.  Waterborne  commerce  relating  to  an  integrated  steel 
mill  is  Included  in  the  projection  on  the  basis  tliat  a steel  plant  is 
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planned  for  construction  during  the  decade  1980-1990  with  a projected 
capacity  of  6,000,000  tons  of  ingots  per  annum. 

Miscellaneous  Waterborne  Commerce 

Bulk  commodities,  salt,  gvpsum,  cement,  lumber  and  wood  products,  and 
canned  fruit  were  related  to  population  increases  in  major  consuming 
areas  for  these  commodities. 

RECREATIOiNAL  NAVIOATION 

General 


Projections  of  future  boat  ownership  were  based  on  the  methodology 


used  in  the  "California  Small  Craft  Harbors  and  facilities  Plan,  Comprehensive 
Report,"  dated  March  1964,  prepared  by  the  State  of  California  adjusted 
to  reflect  subsequently  available  data.  The  future  needs  were  assessed 
in  terras  of  permanent  berthing  facilities,  launching  facilities  and  transient 
and  destination  facilities.  These  needs  are  discussed  in  the  following 
paragraphs  and  are  summarized  on  Table  Sf-4. 


Berthing  Facilities 


Present  and  projected  needs  for  berthing  facilities  were  based  upon 
evaluation  of  the  positive  effects  of  Increased  disposable  income  on 
berthable  boat  ownership  and  the  moderating  effects  of  saturation  factors 
and  congestion  that  tend  to  reduce  the  desirability  of  boating  as  a means 
of  recreation.  Ratios  of  berthable  boats  per  thousand  population  for 
the  San  Francisco  Bay  subregion  are  3.0  in  1965,  4.0  in  1980,  5.0  in 
2000  and  6.0  in  2020.  Table  SF-5  indicates  the  estimated  requirements 
for  berthing  facilities  to  meet  projected  demands.  It  is  anticipated 
that  the  total  demand  generated  within  the  San  Francisco  Bay  subregion 
by  the  year  2020  will  be  met  by  facilities  constructed  within  the  subregion 
boundaries.  Incidental  demands  satisfied  elsewhere  in  adjacent  subregions 
would  be  offset  by  "foreign"  demands  satisfied  within  the  subregion. 


Trailered-boat  Facilities 


The  present  and  nrojected  needs  for  trailered-boat  facilities  were 
based  upon  the  estimated  use  of  bay  and  ocean  waters  bv  trailered  boats 
as  presented  in  the  "Comprehensive  Report"  and  modified  as  previously 
stated.  These  data  summarize  the  percentage  of  trailered  boats  using 
the  ocean  by  length  and  the  average  of  days  use  and  were  used  to  estimate 
the  number  of  peak-day  launchings.  The  peak-day  launching  criteria, 

50  boats  a day  launched  and  recovered  per  "equivalent”  launching  lane, 
were  used  to  determine  the  number  of  launching  facilities  required. 


Transient  and  Uestlnation  Facilities 


The  need  for  transient  and  destination  facilities  was  based  on  data 
contained  in  the  "Comprehensive  Report."  Transient  and  destination  facilities 
would  consist  of  berths,  moorin?;s  and  anchorage  areas  for  overnicht  and 
vacation  use  bv  cruisinR  boats  and  would  also  provide  protected  refus»e 
from  storms.  Transient  and  destination  facilities  would  also  include 
fueling  facilities,  potable  water,  emergency  assistance,  and  boat  supply 
and  repair  facilities,  and  sanitary  facilities.  The  estimated  annual 
days  of  overnight  and  vacation  use  away  from  home  port  by  cruising  boats 
totaled  about  150, OOD  in  1965.  Peak  weekends  required  accommodations 
for  about  5,000  boats,  future  needs,  estimated  at  the  present  rate  of 
transient  use  per  total  number  of  recreational  boats  would  be  about  10,000 
peak-day  uses  by  1980,  about  15,000  by  2000  and  about  25,000  by  2020. 


Means  To  Satisfy  Future  Needs 


CO^IMERCIAL  NAVI  CAT  TON 
General 


The  means  to  satisfy  future  needs  for  commercial  navigation  in  the 
San  Francisco  Bay  subregion  would  consist  primarily  of  expanding  deep- 
draft  harbor  facilities.  However,  the  possibility  of  developing  additional 
port  sites  in  the  San  Francisco  Bay  complex  merits  consideration.  A Federal 
project  for  construction  of  a channel  27  feet  deep  and  300  feet  wide 
leading  to  the  mouth  of  Guadalupe  River  was  authorized  bv  the  1935  River 
and  Harbor  Act.  No  work  has  been  performed  on  this  project : however, 
local  interests  have  made  inquires  as  to  construction  possibilities  from 
time  to  time  and  it  is  to  be  anticipated  that  local  recognition  of  harbor 
requirements  will  increase  as  the  population  pressures  in  Santa  Clara 
County  become  more  apparent.  Accordingly,  the  probability  of  additional 
port  development  in  the  South  Bay,  as  an  alternate,  warrants  careful 
consideration.  In  the  upper  Carquinez  Strait  area  the  town  of  Benicia 
has  converted  a military  facility,  the  abandoned  Benicia  Arsenal,  into 
the  Port  of  Benicia  and  a shoreline  industrial  complex  that  includes 
the  new  Humble  Oil  Company  refinerv.  Other  refineries  now  planned  for 
the  Town  of  Hercules  and  at  the  south  sliore  of  the  easterly  portion  of 
Sulsun  Bay  as  well  as  currently  proposed  industrial  developments  in  the 
San  Pablo  Bay  and  Suisun  Bav  areas  will  Increase  the  probability  of  the 
development  of  additional  port  facilities.  The  possibility  of  a central 
terminal  to  provide  for  supertankers  will  be  given  consideration  by  the 
Corps  of  Engineers  in  its  "In-Depth"  Study,  authorized  by  resolution 
of  Che  Committee  on  Public  Works,  House  of  Representatives,  on  19  October 
1967.  This  type  of  study  is  desirable  to  provide  comparative  analyses 
of  the  economic  "reasonableness"  of  expanding  and  deepening  port  facilities 
and  channels  of  the  San  Francisco  Bay  complex  as  compared  to  the  concept 
of  providing  one  or  more  central  terminals,  to  be  shared  on  equal  terras 
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bv  all.  Many  environmental  and  social  considerations  as  well  as  economics 
are  involved  in  this  tvne  of  analysis  and  it  is  to  be  anticipated  that 
many  vears  will  elapse  before  a final  decision  on  this  type  of  alternate 
development  to  accommodate  commercial  navigation  will  be  reached. 

The  means  to  satisfy  future  needs  are  defined  in  terms  of  required 
navif»ation  features  and  terminal  facilities.  Proiected  navii»ation  features 
are  described  in  terms  of  required  controlling  dimensions  and  are  based 
upon  the  assumption  that  vessel  waiting  time  for  favorable  tides  would 
be  completely  eliminated,  ^roiected  characteristics  of  the  largest  vessels 
expected  to  call  at  the  subreqion's  port  and  terminal  facilities  are 
based  upon  the  assumptions  that  conventional  raonohull  shins  will  continue 
to  serve  most  of  the  needs  of  waterborne  commerce  and  that  present  trends 
towards  lars^er  vessels  will  continue.  LASlI-tvne  vessel  characteristics 
were  considered  in  connection  with  the  planning  of  shallow-draft  channels. 
The  proiected  terminal  facilities  are  based  unon  the  assumption  that 
present  trends  toward  sophisticated  carqo-handlinq  techniques  will  continue. 
Projected  carp.o  was  classified  bv  handling  technique  as  liquid  bulk, 
dry  bulk,  containerized  or  break-bulk  carq;o.  Containerized  cart»o  was 
considered  to  include  all  specially  handled  carRO  shipped  in  homogeneous 
units.  In  estimating  future  needs  for  berths  and  backup  acreage,  it 
was  assumed  that  all  commodities  would  be  handled  by  the  most  efficient 
means,  limited  only  by  their  physical  properties,  and  that  land  transporta- 
tion at  the  ports  would  function  efficiently. 

Coastal  Harbor  Sites 


The  San  Francisco  Bay  complex  dominates  the  subregion  with  its  shipping 
complex.  Mo  need  for  development  of  commercial  navigation  facilities 
outside  of  the  bay  is  indicated.  At  Half  Moon  Bav  Harbor,  waterborne 
commerce  in  19^5  was  limited  to  fresh  fish  and  shellfish.  Development 
of  this  site  as  a commercial  harbor  during  the  study  period  is  not  consid- 
ered probable. 

Authorized  and  T>rojected  M avigation  Features 

Under  existing  authorizations,  the  San  Prancisco  Bar  Channel  (Main 
Ship  Channel)  will  be  deepened  to  55  feet,  and  the  connecting  channels 
within  the  northerly  bays  of  the  San  Francisco  Bav  System  will  be  deepened 
to  45  feet  as  far  upstream  as  Chipp's  Island.  The  Oakland  Inner  Harbor 
Channel  will  be  deepened  to  35  feet.  As  indicated  in  Table  SF-3  these 
facilities  will  be  in  operation  bv  the  year  19S0.  The  table  also  Indicates 
that  by  the  vear  2000,  the  San  Francisco  Bar  Channel  would  he  deepened 
to  80  feet.  This  projected  depth  is  based  upon  the  assumption  that  a 
central  terminal  for  oil  supertankers  would  be  located  in  the  west  central 
bay  to  accommodate  350,000  DI-fT  tankers  with  a draft  of  70  feet.  Contempora- 
neous maximum  depths  of  Interior  bqy  system  connecting  channels  would 
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be  50  feet.  This  would  be  sufficient  to  accomodate  tankers  In  excess 
of  200,000  DOT  and  the  larger  dry-bulk  carriers.  It  Is  to  be  empha- 
sized that  these  projections  are  subject  to  substantial  modification 
on  the  basis  of  findings  that  will  evolve  from  studies  now  In  progress, 
and  additional  studies  that  may  be  made  In  the  future.  Although  centralized 
terminals  provide  economies  by  eliminating  duplicating  facilities,  such 
benefits  must  be  weighed  against  the  advantages  of  decentralization, 
such  as  encouraging  competition  and  the  right  of  each  community  or  local 
governmental  entity  to  determine  Its  own  economic  future  without  excessive 
restrictions. 

Terminal  Facilities 

Estimates  of  required  terminal  facilities  were  developed  on  the 
basis  of  the  number  of  berths  and  related  cargo-handling  area  required 
to  handle  the  projected  waterborne  commerce  at  the  various  ports  of  the 
San  Francisco  Bay  System.  Adjustments  were  made  for  probable  periods 
of  berth  occupancv,  continuation  of  present  and  projected  competitive 
practices  and  the  capacities  of  cargo  carriers  of  various  types.  The 
following  tabulation  Indicates  projected  Interrelationships  between  the 
number  of  berths  available  for  each  cargo  classification  and  the  projected 
acreages  of  supporting  cargo-handling  areas  In  each  cargo  classification. 


Type 

No.  of 

' berths 

Cargo-Handling  area  (acres) 

1980 

2000 

2020 

1980 

2000 

2020 

Liquid-bulk 

47 

49 

56 

500 

600 

700 

Dry-bulk 

45 

46 

48 

400 

450 

500 

Container 

50 

60 

74 

1,200 

2,000 

2,800 

Break-bulk 

48 

55 

52 

400 

450 

500 

TOTAL 

190 

210 

230 

2,500 

3,500 

4,500 

Liquid-bulk 

commodities 

consist 

almos  t 

entirely 

of  crude 

petroleum  and 

petroleum  products.  Dry-bulk  commodities  Include  nonmetalllc  ores,  coal 
and  coal  products,  scrap  steel,  building  cement,  stone,  clay  and  glass, 
grains  and  marine  shells.  Container  commodities  Include  any  method  of 
handling  pre-packaged  cargo,  such  as  palletized  lumber,  unitized  automobiles 
and  container  vans  of  miscellaneous  cargos.  Break-bulk  commodities  Include 
cargos  which  because  of  excessive  dimensions,  weight  or  other  characteristics 
are  not  suitable  for  containerization,  bulk  handling  or  unitization. 

About  10  acres  of  cargo-handling  area,  on  the  average,  will  be  available 
for  each  berth  for  dry-bulk,  break-bulk  or  liquid-bulk  cargos.  For  contain- 
erized cargos  the  ratio  of  about  24  acrea  of  cargo-handling  area  to  each 
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berth  in  1980  will  increase  to  about  38  acres  per  berth  in  the  year  2020, 

The  projected  increases  from  170  berths  in  1965  to  190  in  1980  to  210 
in  2000  and  230  in  2020  assumes  that  the  number  of  ports  and  port 
facilities  in  the  San  Francisco  Bay  system  will  continue  to  increase 
and  that  each  publicly  operated  port  will  operate  "containerized"  terminal 
facilities  in  addition  to  dry-bulk,  break-bulk  or  liquid-bulk  facilities. 

It  is  estimated  that  approximately  25  percent  of  existing  terminal  facili- 
ties, except  those  used  for  private  Industrial  purposes  (in  the  manufactur- 
ing process)  are  divided  more  or  less  equally  among  container,  dry-bulk 
and  break-bulk  facilities.  By  the  year  2020  containerized  terminal  facili- 
ties will  probably  increase  to  about  one-third  of  the  total.  Cargo  har iling 
area  will  increase  from  1,700  acres  in  1965  to  4,500  acres  in  2020.  Included 
in  the  total  are  tank  farms  for  handling  receipt  of  crude  petroleum, 
exports  of  petroleum  products,  temporary  storage  and  marshalling  yards 
for  dry  bulk,  general  cargo  and  containerized  cargo  and  warehousing  for 
in-transit  storage. 

Land  Requirements 

Land  requirements  will  increase  from  1,700  acres  of  cargo- 
handling area  in  1965  to  4,500  acres  in  the  year  2020.  To  achieve  the 
required  additional  2,800  acres  of  cargo-handling  area  about  5,600  acres 
would  be  needed,  since  about  half  the  total  area  would  be  required  for 
streets,  utilities  and  service  facilities.  The  necessary  land  could 
be  obtained  through  use  of  presently  undeveloped  lands,  through  re- 
development of  presently  developed  lands,  or  by  reclamation  of  bay 
tldelands.  Due  to  the  shortage  of  both  developed  and  undeveloped  lands 
suitable  for  port  expansion,  it  will  be  necessary  to  provide  some  of 
the  required  land  by  reclamation  of  bay  tidelands.  The  ecologic  value 
of  tldelands  is  well  documented,  and  creation  of  land  through  fill 
should,  accordingly,  be  held  to  the  irreducible  minimum.  The  San 
Francisco  Bay  Plan,  prepared  by  the  Bay  Conservation  and  Development 
Commission  in  1969,  recognized  the  need  for  some  filling  to  provide 
for  port  expansion:  but  provided  that  any  permitted  fill  should  be  in 
accord  with  an  overall  regional  port  development  plan.  The  authorized 
"In-Depth  Study",  now  in  progress,  will  give  full  consideration  to  the 
environmental  effects  of  tideland  fill,  as  well  as  to  the  other 
environmental  and  social  considerations  involved. 

RECREATI ONAL  N AV I CATION 


Basis  For  Prolections 

The  projected  increase  in  demand  for  berthing  facilities  for 
recreational  boating  is  based  upon  Increase  in  net  capita  income  and 
changes  in  Income  groupings  during  the  study  period.  In  order  to  meet 
the  projected  demands  it  is  assumed  that  presently  authorized  Federal 
projects  and  improvements  planned  bv  the  private  sector  will  be  developed 
to  full  capacity,  ^resent  and  future  development  plans  will  reflect 
a substantial  increase  in  Federal  small-craft  projects  and  a marked 
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decrease  in  non-Federal  construction  activities  alon^  the  bay  shoreline 
and  tributary  streams.  Federal  financing  of  larger  f.roiects  at  the  less 
favorable  sites  will  be  required.  Federal  prolects  will  also  dominate 
development  of  coastal  recreational  harbors;  however,  non-Federal  construc- 
tion, particularly  along  coastal  tributary  streams,  will  continue  to 
increase.  Such  non-Federal  projects  will  probably  be  developed  in  conjunc- 
tion with  non-Federal  recreation  projects  and  resort  area  developments. 

About  75  percent  of  the  berthing  requirements  would  be  met  within  the 
San  Francisco  Bay  system  and  its  tributary  systems,  and  about  25  percent 
would  be  met  along  the  coastal  shoreline.  Although  Table  SF-4  Indicates 
an  increase  from  5,000  peak  weekend  transient  boats  in  1965  to  23,000 
in  2020  it  is  anticipated  that  a substantial  part  of  the  transient  require- 
ment will  be  met  through  Interchange  of  boats  between  harbors  and  use 
of  anchorages  in  lieu  of  berths. 

General 


Map  SF-2  shows  major  sites  available  for  development  of  berthing 
facilities  for  recreational  boating  within  the  San  Francisco  Bay  Subregion. 
The  coastal  embayments  at  Point  Ano  Nuevo,  Half  'loon  Bay,  San  Pedro  Bay, 
Bolinas  Lagoon,  Drakes  Bay,  Tomales  Bay  and  Bodega  Bay  provide  varying 
degrees  of  natural  protection  during  storm  periods.  Complete  protection 
from  most  storms  is  provided  bv  the  breakx^aters  constructed  at  Half  Moon 
Bay  by  the  Corps  of  Engineers.  The  projected  berthing  capacity  of  these, 
and  other  sites  was  estimated.  Table  SF-5  shows  projected  needs  for 
berthing  facilities  for  each  county  of  the  subregion  with  shoreline  along 
the  subregion  coast  and  San  Francisco  Bav.  The  plan  to  meet  needs  for 
recreatiuT  .1  navigation  is  summarized  in  Table  SF-6.  Table  SF-4  shows 
an  estima«.ed  200  additional  launching  facilities  for  trailered  boats 
constructed  during  each  decade  of  the  study  period,  on  the  average. 
Available  launching  lanes,  or  equivalent  facilities,  would  increase  from 
200  in  1965  to  1,200  in  2020  to  keep  pace  with  doubling  of  the  boating 
demand  ratio  and  a nearly  threefold  Increase  in  subregional  population. 


SF-15 


Implementation 


Construction  of  about  10  miles  of 

breakwaters 

and  jetties. 

dred^ins  of  approximately 

200  million 

cubic  yards  of  material. 

and 

construction  of  a central 

terminal  for 

supertankers  would  be  required 

during  the  study  period. 

Estimated  quantities  bv  period  are  as 

follows: 

Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Commercial  Navi«»atlon 

Dredging 

Federal 

Non-Federal 

Cu.  yds. 

56,000,000 

70,000,000 

60,000,000 

Public 

Cu . yds . 

1,000,000 

800,000 

900,000 

Private 

Cu.  yds. 

800,000 

600,000 

700,000 

Recreational  Navigation 

Breakwaters  and  jetties 
Dredging 

Lin.  ft. 

5,000 

16,900 

30,000 

Federal 
Non- Federal 

Cu.  yds. 

1,500,000 

3,000,000 

6,000,000 

Public 

Cu.  yds. 

350,000 

800,000 

1,750,000 

Private 

Cu.  yds. 

150,000 

200,000 

150,000 

Maintenance  would  consist  of  maintenance  dredging  of  navigation 

features  and  other  water 

areas , and  maintenance  of 

protective  structures. 

It  is  estimated  that  the 

average  annual  requirements  for  maintenance 

dredging  would  be  as  follows: 

Total  cubic  yards  (thousands) 

1965 

1980 

2000 

2020 

Commercial  Navigation 

Federal 
Non-Federal ; 

5,500 

6,500 

8,000 

10,000 

Public 

1,200 

1,300 

1,600 

2,200 

Recreational  Navigation 

Federal 

Non-Federal 

10 

25 

40 

70 

Public 

8 

12 

16 

25 
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t Estimates  of  first  costs  and  costs  of  maintenance,  operation  and 

! replacement  of  proiected  improvements  were  based  unon  currently  avail- 

able data  adjusted  to  1965  price  levels.  Bases  for  cost  estimates  and 
cost  allocations  are  set  forth  in  the  regional  summary. 


Total  construction  costs  for  the  navigation  plan  would  amount  to 
approximately  $730  million  during  the  study  period.  Commercial 
navigation  features  would  involve  expenditures  of  approximately  $590 


million  and  recreational  navigation  costs  would  amount  to  $144  million. 


The  Federal  investment  would  amount  to  $234  million,  including  $170 
million  for  commercial  navigation  and  $64  million  for  recreational 
navigation.  The  non-''^ederal  costs  would  be  $420  million  for  commercial 
navigation,  including  land  acquisition  and  development,  costs  for 
cargo-handling  areas,  and  about  $80  million  for  recreational  naviga- 
tion. Estimated  costs  by  time  periods  are  as  follows: 

Summary  of  first  costs 


Feature 

1965-1980 

1930-2000 

2000-2020 

(millions) 

(millions) 

(millions) 

Commercial  navigation 

Federal 
Non-Federal : 

$40.0 

$ 80.0 

$ 50.0 

Public 

62.0 

153.0 

205.0 

Recreational  navigation 

Federal 
Non-Federal : 

9.0 

22.0 

33.0 

Public 

15.0 

28.0 

37.0 

Estimated  maintenance  costs  would  range  from  approximately  $3.9  million 
per  annum  to  $6.9  million  per  annum  during  the  studv  period.  Maintenance 
costs  by  time  periods  are  as  follows: 
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Summary  of  annual  maintenance  costs 


Feature 

1965-1980 

1980-2000 

2000-2020 

Tmillions) 

(millions) 

(millions) 

Commercial  navi5»ation 

Federal 
Mon-Federal ; 

$2.0 

$2.5 

$3.0 

Public 

1.5 

1.9 

2.2 

Recreational  navigation 

Federal 
Mon-Federal : 

0.2 

0.4 

0.9 

Public 

0.2 

0.5 

0.8 

SAII  FRANCir^CO  BAY  SUBREGION 


TABLE  SF-1 


Surmtiary  of  Waterborne  Commerce, 


1/ 


1965-2020 


Type  of  Commerce 


Foreign  Exports 
All  ports 

Total,  exports 

Foreign  Imports 
All  ports 

Total,  imports 

Coastwise  Shipments 
All  ports 

Total , shipments 

Coastwise  Receipts 
All  ports 

Total,  receints 

Internal  Shipments 
All  ports 

Total,  shipments 

Internal  Receipts 
All  ports 

Total,  receipts 

Total  Commerce 
All  ports 

Grand  total,  subregion 


1965-^ 

1930 

2000 

2020 

2,90U 

3,510 

5.190 

8,080 

6,085 

24,220 

50,030 

88,1+20 

8,000 

10,1+20 

11+.650 

20,390 

11,717 

15,700 

19,610 

21,960 

9,006 

10,160 

13,730 

18,360 

7,738 

9,1+30 

13,700 

17,21+0 

U5,»450 

73,1+1+0 

116,960 

17l+,l+50 

Thousands  of  short  tons 

2^/  From  "Waterborne  Commerce  of  the  United  States,  Part  h," 
Department  of  the  Army,  Corps  of  Engineers 
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TABLE  SF-2 

1963  Waterborne  Commerce—^,  and 
Projected  Waterborne  CoiriRierce  1950-2020 


Commodity  Group 


196#' 


1930 


2000  2020 


Foreign  exports 


Agricultural  products 

779 

1,123 

1,786 

2,919 

Chemical  products 

600 

1,176 

1,387 

3,292 

Petroleum  products 

h66 

190 

100 

90 

Crude  netroleum 

32 

0 

0 

0 

Metal  products 

578 

1(82 

601 

822 

IJonmetallic  minerals 

0 

0 

0 

0 

Other 

»*53 

979 

816 

1.041 

Total,  foreign  exports 

2,9’o!T 

3,910 

57IW 

8,050 

Foreign  irtiports 

Agricultural  products 

5I0 

666 

80  L 

900 

Chemical  products 

lUO 

181 

160 

200 

Petroleum  products 

930 

790 

700 

990 

Crude  petroleum 

3,399 

lE  ,000 

30 , 300 

62,600 

Metal  products 

262 

^,90  3 

10,776 

14,320 

Lumber  products 

239 

336 

1(30 

610 

Coal  products 

0 

2,700 

9,800 

7,600 

Other 

921 

6ol( 

1,060 

1,400 

Total,  foreign  imports 

6 ,065 

2U,220 

90,0  >30 

88,420 

Coastwise  shipments 

Agricultural  products 

921 

773 

1,246 

2,170 

Chemical  products 

E15 

629 

1,141 

2,029 

Petroleum  products 

6,293 

8,100 

10 , 800 

14,100 

Crude  petroleum 

160 

0 

0 

0 

Metal  products 

1I4 

21 

39 

72 

IJonmetallic  minerals 

0 

0 

0 

0 

Lumber  products 

2g 

67 

160 

390 

Building  cement 

210 

300 

450 

990 

Machinery 

67 

100 

113 

Other 

306 

U63 

714 

969 

Total,  coastwise  shipments 

8,000 

0 

0 

147090 

20,390 

See  footnotes  at  end  of  table  Continued 
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TABLE  SF-2 

196^  Waterborne  Commerce—^,  and 
Projected  Waterborne  Coramerce  19^0-2020  (Cont.) 


Commodity  Group 

1965-'^ 

1980 

2000 

2020 

Coastwise  receipts 

Agricultural  products 

1,160 

1,634 

2,446 

3,315 

Chemical  products 

299 

392 

578 

764 

Petrolevim  products 

5,00U 

>♦,580 

5,750 

7,069 

Crude  petroleum 

»*,859 

8,750 

10,400 

10,300 

Meted  products 

199 

125 

130 

130 

Lumber  products 

68 

30 

30 

30 

Building  cement 

7 

10 

10 

20 

Other 

121 

179 

266 

332 

Total,  Coastwise  receipts 

11,717 

15,700 

19 ,Sio 

21 ,9^0 

Interned  shipments 

Agricultural  products 

3U6 

510 

760 

975 

Petroleum  products 

8,350 

9,200 

12,295 

l6,400 

Building  cement 

166 

240 

370 

590 

Sand  and  gravel 

84 

120 

180 

230 

Other 

60 

90 

125 

165 

Total,  Internal  shipments 

9,00^ 

10 ,160 

13,730 

iS, 360 

Internal  receipts 

Agricultural  products 

290 

429 

624 

802 

Chemical  products 

11 

13 

21 

27 

Petroleum  products 

5,053 

6,505 

10,40  4 

13,598 

Crude  petroleum 

370 

0 

0 

0 

Nonmetallic  ores 

375 

179 

197 

210 

Building  cement 

52 

65 

66 

66 

Stone,  clay  and  glass 

l4 

55 

78 

98 

Sand,  gravel  and  rock 

0 

0 

0 

0 

Marine  shells 

1,494 

2,100 

2,200 

2,300 

Other 

79 

84 

110 

139 

Total,  Internal  receipts 

9,430 

13,700 

17,2^0 

Total  commerce 


45,450 


73,440 


116,690 


174,450 


t . 


f 

t 


t 


Existing  and  Projected  Commercial  Navigation 
Features  and  Terminal  Facilities 


ivigation  features: 

San  Francisco  bar  Channel 

1965 

1980 

2000 

2020 

Denth , feet 

50 

55 

80 

80 

Length,  miles 
Deen-draft  channels 

3 

1+ 

7 

7 

Depth , feet 

30-35 

35-i*5 

35-i*5 

)*0-50 

Length,  miles 

Miscellaneous  and  inner 
channels 

1+5 

55 

60 

70 

Depth , feet 

8-30 

10-35 

15-)i0 

15-!^0 

Length,  miles 
Deep-draft  turning 
basins  and  maneuvering  areas 

35 

UO 

1.5 

45 

Depth , feet 

30-35 

35-i*5 

U0-U5 

U0-l»5 

Area,  acres 

Miscellaneous,  turning  basins 

550 

1,150 

1,350 

1,G00 

Depth , feet 

10-30 

10-35 

15-i^O 

15-1*0 

Area,  acres 

50 

70 

100 

150 

Anchorage  areas,  number 
Protective  Structures : 
Richmond  Training  Wall, 

35 

35 

1*0 

i*5 

miles 

Levees  and  miscellaneous. 

2 

2 

0 

0 

c. 

miles 

erminal  facilities : 
Central  terminal: 

10 

10 

15 

20 

berths , number 

_ 

' ^ 

2 

3 

Cargo-nandling  area,  acres 
Major  terminals: 

250 

UOO 

uerths , number—^ 

170 

190 

210 

230 

Cargo-handling  area,  acres 

1,700 

2,500 

3,500 

0 

0 

1 


y r^xcludes  substantial  proportion  (estimated  at  )i0  percent  in  196i>) 
of  facilities  which  are  inadequate  or  substandard  and  require  extensive 
modification  to  meet  contemnorary  shipping  requirements. 
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TABLB  SF-U 


Recreational  Navigation  Beeds , 19(>‘j-202 0 


196^ 

i960 

2000 

2020 

Berthable  boats 

Ratio,  berthable  boats  per 
thousand  nopulation 

3.0 

li.O 

5.0 

6.0 

Subregion  population, 
thousands 

U,000 

5,700 

8,400 

11,200 

Humber  of  berths  needed 

12,000 

22,000 

L2,000 

67,000 

Trailered  boats 

iHumber  of  trailered  boats 
\ising  navigable  waters 

60  ,000 

110  ,000 

220,000 

370,000 

Humber  of  peak-day 
launchings 

10,000 

19  ,000 

37,000 

62,000 

Launching  facilities 
needed 

200 

Loo 

700 

1,200 

Transient  boats 

Humber  of  peak-weekend 
overnight  transient 
boats 

5,000 

9,000 

lL,000 

23,000 

V Launching  lanes  12  feet  wide  or  hoist  with  launching  capacity  of 
50  boats  per  peak-day. 


SAI4  FRAUCISCO  BAY  SUBREGION 
TABLE  SF-‘; 

Existing,  Programmed  and  Projected  Berthing  Facilities 
for  Recreational  Boats , 19(^')-?02Q 

Number  of  Berths  (emulative) 

I9C3  19'Sb'  2000  2020 


19"^ 

EXISTING  FACILITIES  (1965 

) 

Federal  Projects 

Coastal  shoreline 

0 

Bay  shoreline: 

Alameda  County 

600 

Total,  Bay  shoreline 

(Soo) 

Subtotal,  Federal 

600 

Non-Federal  Projects 

Coastal  shoreline: 

Sonoma  Coxanty 

100 

Marin  County 

200 

San  Mateo  County 

50 

Total,  coastal  shoreline 

Bay  shoreline: 

Alameda  County 

2,000 

Contra  Costa  County 

1,1+00 

Marin  County 

3,900 

Napa  County 

300 

San  Francisco  Coxonty 

700 

San  Mateo  Coxxnty 

1,100 

Santa  Clara  Coxxnty 

300 

Solano  Coxxnty 

1,300 

Sonoma  Coxxnty 

50 

Total,  bay  shoreline 

(11,090) 

Subtotal,  non-Federal 

11,1+00 

TOTAL,  EXISTING 
FACILITIES 


Continued 
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TABLE  SF-5 

Existing,  Programmed  and  Pro,jected  Berthing  Facilities 
for  Recreational  Boats,  1963~2020  (Cont. ) 

Number  of  Berths  (Cumulative) 

19b 5 i960  2000  2020 


2.  PROGRAMMED  FOR 

CONSTRUCTION  (1965) 

Federal  Pro.1  e ct s 


Coastal  shoreline; 


Sonoma  County 

1+50 

Marin  County 

300 

San  Mateo  County 

50 

Total,  coastal  shoreline 

(Boo) 

Bay  shoreline 

0 

Subtotal,  Federal 

Soo 

Non- Federal  Projects 


Coastal  shoreline: 


Sonoma  County 

100 

San  Mateo  County 

100 

Total,  coastal  shoreline 

(200) 

Bay  shoreline; 

Alameda  County 

TOO 

Contra  Costa  County 

350 

Marin  County 

550 

Napa  County 

100 

San  Francisco  County 

350 

San  Mateo  County 

200 

Santa  Clara  County 

2,000 

Solcuio  County 

150 

Sonoma  County 

I45O 

Total,  bay  shoreline 

( l4~90(D 

Subtotal,  non-Feaeral 

9 ,100 

'i 


•i 


i 


TOTAL  PROGRAMMED  FOR 
CONSTRUCTION 


^,900  9,900 


Continued 


Coastal  shoreline: 


Sonoma  County 

100 

500 

2,500 

Marin  County 

50 

2,U00 

T.i^OO 

San  Mateo  County 

50 

1.000 

14,000 

Total,  coastal  shoreline 

(200) 

(3,900) 

(13,900) 

Bay  shoreline: 

Alameda  County 

100 

1,U00 

3,000 

Contra  Costa  County 

100 

1 ,200 

3,000 

Marin  County 

100 

1,500 

3,000 

IJapa  County 

100 

900 

1,700 

San  Francisco  County 

200 

1,000 

2,000 

San  Mateo  Coimty 

100 

1,200 

3,000 

Santa  Clara  County 

200 

1,600 

14,000 

Solano  County 

100 

900 

1,700 

Sonoma  County 

100 

900 

1,700 

Total,  bay  shoreline 
Subtotal, 

0 ,100) 

( 10  ,l3o’b) 

( 23,100) 

Feaeral 

1,300 

lJi.700 

37.000 

on- Federal 


Coastal  shoreline: 


Sonoma  County 

100 

200 

500 

Marin  County 

iOO 

300 

1,000 

San  Mateo  County 

100 

800 

1 ,700 

Total,  coastal  shoreline 

(300") 

(1,300) 

(3,200) 

Bay  shoreline; 

Alameda  County 

300 

1,200 

1,500 

Contra  Costa  County 

300 

1,'400 

1,800 

Marin  County 

1:00 

1,700 

2,000 

dap a County 

100 

6oo 

Goo 

San  Francisco  County 

200 

6oo 

1,000 

San  Mateo  County 

200 

800 

1,200 

Santa  Clara  County 

1,000 

2,000 

2,500 

Solano  County 

100 

500 

000 

Sonoma  County 

200 

6oo 

700 

Total,  bay  shoreline 

( 2,500') 

(O‘oo) 

jfjtoo 

( o,9'00) 

Subtotal,  non-Federal 

2 ,oU*0 

12,100‘ 

TOTAL  PROJKCTLD  FAClLITIi:S 
NOT  PKOGRAMMED 
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MKNDOCINO  CO. 


LEGEND 


POTENTIAL  DEVELOPMENT 

Existing  harbor  requiring  expansion,  not  programmed 

A Possible  site  for  harbor  or  marina  to  meet  future 
requirements 


NOTE:  Existing  and  potential  development  within 

San  Francisco  Bay  is  not  shown.  Existing  harbors 
and  marinas,  and  possible  future  sites,  are  too 
numerous  to  show  on  a map  of  this  scale. 
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CALIFORNIA  REGION 

RECREATIONAL  NAVIGATION 
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DELTA-CENTRAL  SIERRA  SUBREGION 


General 

The  Delta-Central  Sierra  subregion  is  situated  in  north-central 
California  and  extends  from  San  Francisco  Bay  and  the  foothills  of  the 
Coast  Range  eastward  about  130  miles  to  the  ridge  of  the  Sierra  Nevada. 

The  Delta-Central  Sierra  subregion  is  intimately  tied  to  the  adiacent 
Sacramento  and  San  Joaquin  subregions  to  the  north  and  south,  respectively. 
The  subregion  is  described  in  detail  in  Appendix  II.  The  only  portion 
of  the  Delta-Central  Sierra  subregion  of  importance  to  navigation  is 
the  Sacramento-San  Joaquin  Delta,  located  in  the  western  part  of  the 
subregion,  comprising  approximately  740,000  acres  with  some  100  leveed 
and  reclaimed  agricultural  tracts.  The  Sacramento  and  San  Joaquin  Valleys 
are  rich  agricultural  areas  drained  by  the  major  rivers  of  the  same 
names.  These  streams  flow  into  the  Delta,  join,  and  empty  into  Suisun 
Bay,  the  most  eastern  arm  of  the  San  Francisco  Bav  complex  (See  Map 
DC-1).  In  addition  to  the  major  rivers,  there  are  about  600  miles  of 
interconnected,  meandering,  tidal  waten-zays.  Much  of  the  Delta  was 
originally  an  overflow  area  of  the  Sacramento  River  and  a vast  tidal 
swamp  at  about  sea  level,  covered  with  water-loving  vegetation.  The 
Delta  was  first  explored  by  Spanish  expeditions  prior  to  1800.  Because 
of  the  rich  peat  soil,  the  higher  tracts  were  reclaimed  for  agricultural 
use  in  the  nid-1800's,  at  the  time  of  the  great  influx  of  migrants  seek- 
ing gold.  The  main  streams  were  originally  important  arteries  of  commerce. 
Later,  debris  from  hydraulic  mining  operations  was  washed  into  the  Sierra 
streams,  shoaling  the  rivers  and  bays,  and  obstructing  navigation. 

Two  important  commercial  navigation  channels  of  30-foot  depth  nov.’ 
traverse  the  Delta.  Deep-draft  ocean-going  vessels  use  the  lower 
Sacramento  River  and  the  Sacramento  River  Deep  Water  Ship  Channel  to 
the  Port  of  Sacramento,  and  the  Sir,  Joaquin  River  and  Stockton  Deep 
Water  Ship  Channel  to  the  Port  of  Stockton.  Shallow-draft  traffic  also 
uses  these  channels,  as  well  as  the  Sacramento  River  to  Sacramento, 
the  Mokelumne  River,  Old  River,  Middle  River,  and  other  small  connecting 
channels.  There  is  considerable  local  interest  in  extending  the  author- 
ized 45-foot  channel  in  Suisun  Bav  to  Collinsville  to  servo  a projected 
water-related  industrial  area  at  that  point.  The  Port  of  Stockton  was 
onened  to  traffic  in  1933  and,  until  1963,  served  the  entire  87,000 
square-mile  Central  Valley  area.  With  the  opening  of  a deep-wate  port 
at  Sacramento  in  1963,  there  was  a minor  shifting  in  some  trarfic  from 
the  Stockton  port  to  Sacramento,  particularly  rice  from  the  Sacramento 
Valley.  However,  for  the  most  part  the  Port  of  Sacramento  has  generated 
new  traffic  that  probably  would  not  have  moved  through  Stockton.  It 
is  expected  that  if  the  Collinsville  port  complex  is  developed,  it  would 
largely  generate  new  traffic  also. 
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Shoreline  vegetation  in  the  Delta  is  lush  and  dense  alonj’ 
the  interconnected  tidal  waten7avs,  and  the  Delta  is  an  extremely 
popular  year-round  recreation  area  widely  used  for  pleasure  boatinp, 
water  skiinp,  and  fishinp.  In  1965,  it  is  estimated  that  waterborne 
recreation  use  in  the  area  totaled  2,780,000  recreation  days,  including 
710,000  boat  days. 

All  indications  are  that  both  commercial  and  recreational  traffic 
will  increase  sharply  in  the  future.  Of  particular  importance  to  commer- 
cial ports  in  this  subregion  are  the  expected  Increase  in  size  of  new 
bulk  carriers  and  modern  methods  of  cargo  handling,  such  as  containeriza- 
tion and  the  llghter-aboard-ship  (LASH)  concept.  These  carro-handling 
methods  require  especlallv  designed  terminal  facilities  and  supporting 
land  transportation  systems.  Ranid  increases  in  population  in  the  recre- 
ation tributary  are.n  (which  extends  beyond  t!ie  subregion)  , more,  leisure 
time,  and  greater  per  capita  income  all  indicate  a growing  demand  for 
water-oriented  recreation  in  the  subregion. 


Existing  Development 

COMMERCIAL  NAVIGATION 
Port  of  Stockton 

The  existing  San  Joaouin  River  project  (Stockton  Deep  V.'ater  Ship 
Channel)  was  authorized  by  the  River  and  Harbor  Acts  of  1927,  1935, 
and  1950,  and  completed  in  I960.  The  project  provides  a 30-foot  channel 
at  mean  lower  low  water,  400  feet  wide,  from  Suisun  Dav  at  Pittsburg 
to  Venice  Island,  and  225  feet  vjide  (250  feet  in  bend.s)  from  Venice 
Island  to  Stockton;  channel  improvements  at  Stockton;  and  other  related 
developments.  The  Port  of  Stockton  is  located  75  nautical  miles  inland 
from  the  Golden  Gate  and  approxii^ately  40  miles  upstream  of  Pittsburg. 

The  San  Joaquin  River  is  tidal  to  Stockton,  and  the  average  tidal  fluctua- 
tion at  that  port  is  3.5  feet. 

Originally  the  Port  of  Stockton  served  the  entire  Central  Valley 
of  California:  however,  since  the  opening,  of  the  Port  of  Sacramento 
in  1963,  the  local  trade  area  of  the  Port  of  Stockton  is  principallv 
the  San  Joaquin  Valley  and  adjacent  mountain  areas.  The  San  Joaquin 
Valley  is  one  of  the  nation's  richest  agricultural  areas,  with  manv 
food  processing  plants  and  allied  industries,  and  in  recent  years  consid- 
erable diversified  industry  has  developed  in  the  basin.  A large  part 
of  the  bulk  commodities  exported  through  the  port  originate  outside 
the  immediate  trade  area,  including  ores  from  "evada  and  Utah  and  grains 
from  the  Midwest.  The  deep-draft  port  was  opened  in  1933,  and  the  annual 
port-generated  payroll  is  now  in  excess  of  $40,000,900.  The  port  has 
t over  1,000  permanent  employees  and  contributes  substantiallv  to  the 

I local  economy,  which  has  a critical  unemployment  problem,  by  providing. 
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Port  of  »Stockton,  terminous  of  the  Stockton  Deep  Water  Channel, 
with  eight  ships  at  docks  and  one  ship  in  channel. 

(Corps  of  Engineers  photo) 


Boating  recreation  in  the  Delta  area  is  enhanced  by  the  scenic 
riparian  environment.  (Photo  by  Takashi  Ueda) 


direct  and  Indirect  employment  opportunities  for  many  people  in  the 
Valley  ii7ho  face  a decllninp,  er.plovment  market  because  of  the  mechaniza- 
tion of  agriculture. 

Berthinp  facilities  are  available  at  Stockton  for  15  vessels  at 
a depth  of  30  feet.  These  facilities  Include  a 960-  by  l,S50-foot  turn- 
ing basin;  8 covered  cargo  berths  with  600,000  square  feet  of  transit 
sheds,  4 open  cargo  berths  (including  two  bulk  ore  berths),  one  private 
berth  for  landing  bulk  grain,  and  2 berths  (one  covered  and  one  open) 
leased  from  a nearby  United  States  Navv  facilitv.  Special  bulk  loading 
equipment  is  available  for  handling  wine,  molasses,  minerals,  and  petro- 
leum products.  A 256-acre  industrial  park,  zoned  for  heavv,  medium, 
and  light  Industrv,  adioins  the  deep-water  facility.  The  port  operates 
1,700,000  square  feet  of  warehouse  capacity  in  30  units  and  provides 
a complete  nationwide  distribution  service  for  10,000  different  articles 
for  110  marketing  organizations.  The  port  is  served  by  its  own  belt- 
line  railroad  which  connects  with  the  Western  Pacific,  Santa  Fe,  Southern 
Pacific  and  2 short-line  railroads. 

With  respect  to  deep-draft  traffic,  Stockton  is  primarily  an  export 
port,  and  inbound  traffic  is  minor  compared  to  outbound.  Outbound  traffic 
at  the  Port  of  Stockton  has  increased  from  377,000  tons  in  1950  to  1,645,000 
tons  in  1965.  'taior  commodities  exported,  in  terms  of  tonnage,  have 
been  bulk  iron  ore,  coke,  and  grains;  far*^  products;  canned  goods;  and 
wines  and  liquors.  Hox^ever,  anproxinatelv  50  percent  of  the  dollar 
value  of  all  exports  derives  from  dried  fruits  and  grains,  in  about 
equal  parts.  Lxnorts  move  chiefly  to  the  trans-Paci fic  area,  hiirope, 
the  Caribbean  and  the  Intercoastal  U'aten^7ay.  The  most  important  deep- 
draft  imported  comr.o<litics  are  petroleum  products  for  the  metropolitan 
Stockton  area  and  bulk  molasses,  which  goes  to  independent  terruinals 
in  t!ie  port  area. 

Most  deep-draft  vessels  calling  at  tlic  Port  of  Stockton  are  of 
tile  general  cargo  type  - Cl,  C2,  C3,  C4 , and  C4  ''arinor  classes  or 
equivalent,  .\pproxim.ately  80  percent  of  the  vessel  calls  in  1966,  the 
only  year  for  which  detailed  data  are  available,  were  of  the  C2  and 
C3  classes  (12,50'’'-  to  14,300-ton  cargo  capacity).  Outbound  vessel 
traffic,  by  draft,  in  1965  is  summariacd  below. 
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The  present  channel  can  accommodate  vessels  of  up  to  about  25,000-ton 
cargo  c.apacity,  with  loaded  draft  In  excess  of  31  feet,  but  such  vessels 
require  favorable  tides  to  transit  the  San  Joaquin  River.  Drafts  of 
vessels  inbound  are  generally  less  than  those  outbound;  however,  vessels 
that  have  greater  cargo  capacity  and  design  draft  than  the  channel 
accommodates  frequently  sail  lig,ht  even  with  favorable  tides.  The  port 
is  served  on  regular  schedules  by  32  steamship  lines.  In  1966, 
approximately  48  percent  of  the  vessels  calling  at  Stockton  were  of 
United  States  registry,  23  percent  were  of  Asiatic  registry,  and  29 
percent  were  of  European  or  other  registry. 

The  estimated  Federal  cost  of  completed  work  is  $5,913,000,  and 
the  project  cost  to  local  interests,  exclusive  of  terminal  facilities, 
is  $2,519,000.  Local  interest  cost  for  terminal  facilities  provided 
under  the  terms  of  project  authorization  was  $5,865,000.  The  Stockton 
Port  District  and  private  interests  have  invested  additional  funds  in 
development  of  the  terminal  and  the  adjacent  industrial  park,  and  it 
is  estimated  that  total  investment  is  approximately  $25,000,000. 

The  present  deep-draft  facilities  of  the  Port  of  Stockton  arc  inade- 
quate to  meet  current  demands  of  the  tributary  area.  The  two  major 
immediate  needs  are  for  a deeper  channel  to  permit  the  larger,  more 
economical  modern  ships  to  call  at  Stockton  and  for  improved  cargo  hand- 
ling facilities.  The  1965  River  and  Harbor  Act  authorized  deenening 
the  present  30-foot  channel  to  35  feet  and  straightening  the  most  tortuous 
reach  by  construction  of  a cutoff  through  False  River;  however,  construc- 
tion has  not  yet  been  initiated.  Completion  of  this  authorized  project 
will  make  it  feasible  for  vessels  of  up  to  40,000-ton  cargo  capacity 
to  call  at  the  Port  of  Stockton;  delays  in  sailing  due  to  low  tide  will 
be  eliminated;  better  use  can  be  made  of  cargo  space  by  fully  loading 
vessels  which  now  sail  light;  and  transit  time  and  damages  due  to  ground- 
ings will  be  reduced.  Although  specialized  equipment  is  available  for 
handling  bulk  materials,  some  is  outmoded  and  no  longer  competitive, 
and  the  port  has  limited  capability  for  handling  containers  and  unit 
loads.  The  port  plans  to  modernize  and  expand  cargo  handling  operations 
in  the  next  few  years,  including  construction  of  a container  station 
and  a LASH  terminal,  at  an  estimated  cost  of  approximately  $10,000,000, 
and  has  received  a grant  from  the  Comm.erce  Department  for  assistance 
for  this  program. 

In  1965  approximately  28  percent  of  total  Port  of  Stockton  traffic 
was  shallow  draft,  and  the  bulk  of  this  shallow-draft  (internal)  traffic 
has  been  petroleum  products.  Pipelines  have  begun  to  supplement  barre 
movement  of  petroleum  products,  primarily  gasoline,  in  the  Central  Valley 
and  are  replacing  barge  movements  to  areas  outside  metropolitan  Stockton. 
The  other  major  shallow-draft  commodity  handled  at  the  port  is  bulk 
molasses  from  Hawaii,  transported  by  deep-draft  sugar  carriers  to 
Crockett,  where  it  is  transferred  to  barges  for  movement  to  a molasses 
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terminal  at  Stockton.  Most  shallow-draft  traffic  in  the  San  Joaquin 
Basin  is  handled  through  numerous  privately  owned  dock  facilities,  not 
through  the  Port  of  Stockton.  Many  of  these  facilities  arc  located 
on  distributaries  of  the  San  Joaquin  River  and  connecting  Delta  channels. 

In  addition  to  numerous  wharves,  there  are  many  bank  landings,  and  some 
facilities.  The  San  Joaquin  River  shallow-draft  proiect  is  discussed 
more  fullv  under  the  San  Joaquin  Basin  subregion. 

Port  of  Sacramento 

The  Sacramento  Deep  Mater  Shin  Channel  Proiect,  authorized  by  the 
River  and  Harbor  Act  of  194f>,  includes:  (1)  a 30-foot  ship  channel 

43  miles  long  from  deep  water  in  Sulsun  Bav  to  Sacramento,  (2)  a triangular 
turning  basin  2,000  by  4,500  feet  and  30  feet  deep,  and  (3)  a barge 
canal  with  navigation  lock,  with  minimum  depth  of  13  feet,  connecting 
the  ship  channel  to  the  Sacramento  River  for  shallow-draft  traffic. 

The  ship  channel  follows  widened  and  deepened  existing  channels  in  the 
lower  Sacramento  River  and  Cache  Slough  and  an  excavated  channel,  with 
a depth  of  30  feet  and  bottom  width  of  200  to  300  feet,  north  to  the 
port.  The  Port  of  Sacramento  is  79  miles  inland  from  the  Golden  Gate, 
and  the  ship  channel  is  subject  to  tidal  action,  with  an  average  tidal 
range  at  the  port  of  about  G.5  feet. 

As  early  as  1911,  studies  were  begun  on  a deep-water  ship  channel 
to  Sacramento  because  sediment  deposition  in  the  Sacramento  River  (result- 
ing from  hydraulic  gold  mining)  had  made  river  navigation  infeasible. 
Additional  studies  culminated  in  authorization  of  the  ship  channel  project 
in  1946;  construction  was  initiated  in  1949,  but  was  delaved  by  the 
Korean  War  and  was  resumed  in  1956.  The  deep-draft  port  was  opened 
to  traffic  in  1963. 


The  primary  trade  area  is  the  Sacramento  Valley  and  adjacent  mountain 
areas,  comprising  16  counties:  however,  such  commodities  as  mile  from 
Texas  and  powdered  milk  from  Minnesota  are  exported  through  the  port. 

The  Sacramento  Valiev  is  one  of  the  rlcliest  agricultural  production 
centers  in  the  United  States,  and  adjacent  mountain  areas  are  rich  in 
timber  resources.  Sacramento's  Industry  historically  has  been  tied 
to  raw  materia]  processing  (Including  agricultural  products  and  lumber) . 
The  industrial  base  has  been  steadily  growing  and  diversifying.  Major 
transcontinental  and  north-south  railroads  and  highways  make  Sacramento 
an  important  distribution  center. 


Berthing  facilities  are  available  at  the  port  for  five  vessels 
at  a depth  of  30  feet,  including  2 covered  cargo  berths,  with  approximate- 
ly 180,000  snuarc  feet  of  transit  sheds,  three  open  cargo  berths,  and 
paved  and  covered  tiulk  storagf'  areas.  Special  equipment  is  available 
for  bulk  grain  loading  and  storage,  hulk  mineral  loading  and  storage, 
and  containers.  Large  private  developments  adjacent  to  the  port  Include 


I 


bulk  rice  loading  and  storapc  facilities  and  3 larp.e  warehouse  facilities. 
The  port  is  served  by  its  o^'.'n  belt-line  railroad  which  connects  with 
maior  railroads  serving  the  Sacramento  area. 
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With  respect  to  deep-draft  traffic,  Sacramento,  like  Stockton, 
is  primarily  an  export  port  for  bulk  commodities.  Because  the  Port 
of  Sacramento  is  such  a nev/  facility,  published  data  on  oceanborne  commerce 
carried  to  date  plve  a somewhat  distorted  picture  of  the  relative  impor- 
tance of  deep-draft  and  shallow-draft  traffic.  In  1965  only  20  percent 
of  the  total  traffic  handled  was  deep-draft;  however,  such  traffic  has 
increased  rapidly  in  subsequent  years.  Mai  or  commodities  exported  have 
been  rice  and  prains"  and  the  export  of  forest  products,  particularly 
wood  chips  and  lops,  has  increased  annually.  Exports  move  chiefly  to 
the  Par  East,  with  some  traffic  to  Europe  and  other  areas.  Larpe  shipments 
of  rice  have  moved  to  Puerto  Rico,  Korea,  Japan,  and  Viet  Nam,  while 
forest  products  move  to  Janan.  The  most  important  deep-draft  imports 
have  been  machinery  from  Europe. 

The  Sacramento  channel  was  designed  to  accommodate  a loaded  "Victory" 
class  ship,  with  a draft  of  28.6  feet.  Although  the  cliannel  has  a nominal 
depth  of  30  feet  below  mean  lower  low  water,  tidal  conditions  provide 
33  feet  of  depth  about  50  percent  of  t!ie  time.  Vessels  with  loaded 
drafts  of  up  to  34  feet  have  fiailecl  from  the  port.  The  larpcst  vessel 
to  call  at  the  port  was  of  Korean  rcristry,  692  feet  lonp  and  with  98- 
foot  beam,  which  sailed  with  37,000  tons  of  carpo.  In  1965  about  90 
vessels  called  at  the  port  (164  in  1968).  Rouphly,  55  percent  of  the 
vessels  are  of  European  repistry,  30  percent  of  Asiatic  repistry,  and 
15  percent  of  United  States  registry. 

T’le  estimated  Federal  cost  of  completed  work  at  the  Port  of  Sacramento 
is  $41,640,000,  and  the  proicct  cost  to  State  and  local  interests,  exclu- 
sive of  terminal  facilities,  is  $7,272,000.  Local  interest  cost  for 
basic  terminal  facilities  provided  under  terms  of  proicct  authorization 
was  $10,741,000,  Private  interests  have  constructed  and  placed  in  opera- 
tion facilities  in  the  vicinity  of  the  port  which  make  use  of  the  proiect 
(includinp  a rice  growers'  cooperative  mill  and  warehouse,  a cement 
plant,  and  warehouses)  at  a total  estimated  cost  of  $7, 000, 000. 

The  Port  of  Sacramento  has  a continuing  propram  of  expansion  and 
improvement  of  facilities.  Equipment  recently  added  includes  a railroad 
car  dumper,  log-handllnp  equipment,  expansion  of  the  bulk  material  handling 
facility,  and  additional  paved  storage  area.  In  the  near  future  the 
port  plans  to  add  an  additional  berth  with  paved  back.up  area.  The  port 
predicts  future  traffic  v;i 11  bo  primarily  bulk  cargo  and  that  a deeper 
channel  will  be  required  to  accommodate  the  larger,  newer  bulk  carriers 
and  to  handle  the  expected  increased  tonnage.  The  port  has  begun  an 
active  program  to  develop  complete  container  terminal  service  for  shippers 
and  their  customers.  The  service  includes  regularly  schcfhilcd  barge 
se.ryice  to  carrv  containers  to  and  from  the  port  and  all  Bay  area  container 
terminals . 
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Shallow-draft  traffic  is  also  of  importance  to  Sacramento,  with 
the  principal  commodity  beinp  petroleum  products.  Because  of  the  shorter 
length  of  the  deep-water  ship  channel,  compared  to  the  lower  Sacramento 
River,  and  slack  water  in  the  ship  channel,  much  loaded  shallow-draft 
traffic  moves  up  the  ship  channel,  through  the  connecting  channel  and 
lock,  and  into  the  Sacramento  River.  Empty  down-bound  tows  utilize 
both  the  river  and  the  ship  channel.  In  addition  to  shallow-draft  facili- 
ties at  the  Port  of  Sacramento,  there  are  a number  of  private  shallow- 
draft  terminals  along  the  Sacramento  River,  principallv  in  the  vicinity 
of  the  city  of  Sacramento.  These  include  a rice-handling  facility  with 
2 wharves,  elevator,  warehouse,  and  storage  bins.  Dov;nstream  of  Sacramento 
there  are  a number  of  wharves,  some  with  barge-loading  facilities,  and 
one  grain  elevator.  The  Sacramento  River  sh.illow-draf t nro-ject  is  dis- 
cussed more  fully  under  the  Sacramento  Basin  Subregion. 

R EC  REAT  ION  AL  h’AVICAT  I DM 


The  Delta  waterways  cover  approximately  50,000  surface  acres  and 
offer  one  of  the  most  diverse  recreational  opportunities  available  to 
boaters  in  the  United  States.  During  the  summer,  pleasure  boating  and 
waterskiine  are  the  maior  activities;  and  fishing  for  striped  bass, 
salmon,  steclhead,  sturgeon,  shad,  catfish  and  black  bass  is  the  major 
activity  in  other  seasons.  >fuch  of  the  attraction  the  Delta  holds  for 
recreationists  is  due  to  the  scenic  and  aesthetic  values  provided  by 
the  riparian  environment.  The  vegetation  provides  habitat  for  many 
'.;ildlife  species,  and  the  riparian  vegetation  is  also  Important  to  the 
fisheries  resources. 

The  I960  recreation  use  survey  of  the  Delta  area,  reported  in  'State 
Bulletin  No.  76,  Delta  Water  Facilities,"  indicated  waterborne  recreation 
use  in  the  Delta  was  2,D96,D00  recreation  days  out  of  a total  of  2,800,000 
recreation  davs  in  the  area.  The  number  of  boat  days  in  the  Delta  was 
estimated  to  be  565,000  for  1960,  based  on  boats  berthed  at  resorts 
and  vacht  clubs:  boats  launched:  boats  rented:  boats  berthed  at  private 
docks  in  the  Delta,  San  Francisco  Bav  area  and  Sacramento  area.  The 
majority  of  boaters  using  the  Delta  channels  in  I960  resided  in  the 
Delta-Central  Sierra  .and  San  Francisco  Bav  subregions. 

The  1960  State  survey  indicated  there  were  123  private  and  public 
resorts  in  the  Delta  primarily  scrvlnr  boaters  and  fishermen:  the  number 
has  Increased  significantly  since  t!iat  time,  'tost  facilities  in  the 
Delta  are  privately  owned:  however,  there  are  a few  State  recreation 
areas  and  boat-launching  ramps  and  county  parks.  The  onlv  Federal  recrea- 
tion development  in  the  Delta  was  constructed  recently  as  a n.art  of 
bank  stabilization  work  and  includes  a 2-lane  boat- launching  ramp  and 
parking  area. 
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For  an  analysis  of  boat-launchlnr’  facilities  in  tlie  subrer.ion, 
annual  boating  use  In  boat  days  was  reduced  to  a deslf.n  day  load  couiva- 
lent , reflecting  average  weekend  dav  conditions  durin"  peak  month  of 
use.  (It  Is  estimated  that  15  percent  of  boat  use  in  the  Delta  occurs 
durlny  the  peak  month,  with  about  60  percent  of  this  use  occiirrinp  on 
weekends.)  Corps  of  Knplneers  design  standards  were  used  - 40  launchinps 
per  normal  weekend  day  per  lane.  This  differs  from  State  of  California 
deslpn  standards  of  50  launchinps  per  lane  used  in  determininp  launchinp, 
land  requirements  in  the  coastal  subrec'ions.  Launchinp  lanes  on  the 
Inland  waters  are  characteristicallv  less  sophisticated,  access  to  the 

water  is  often  somewhat  difficult,  and  the  hlrh-rapacity  launchinp  hoists  i 

often  used  in  coastal  harbors  and  marinas  arc  not  penerallv  warranted, 
fc  Table  DC-5  indicates  an  excess  of  launchinp  lanes  in  1965;  however, 

this  excess  may  not  trulv  reflect  actual  conditions  because  of  Inadcnuatc 
parkinp  facilities  and  improner  liistribution  of  lanes. 

Quality  of  boatlnp  facilities  ranpos  from  makeshift  and  tenporarv 
to  elaborate  <and  expensive,  and  an  evaluation  of  the  qualitv  is  not 
available.  A survey  conducted  for  the  State  in  19C?.  concluded  that 
the  hoatinp,  population  usinp  i)elta  channels  was,  for  the  most  part, 
dissatisfied  with  launchinp  facilities.  For  weekend  and  vacation  hoatinp. 
trips,  users  also  v^ere  dissatisfied  with  Inadenuate  berthinp.  facilities. 

The  survey  indicated  tliat  crowded  conditions  at  launchinp  facilities 
‘ were  not  a cause  for  complaint,  but  manv  facilities  v;ere  substandard  ' 

in  construction,  desipn,  operation  or  maintenance. 


Future  h'eeds 

COMltERCIAL  NAVICATION 
General 

Estimates  of  future  needs  for  commercial  navlpation  were  assessed 
in  terms  of  pro-jected  waterborne  commerce  tonnapes , considered  in  terms 
of  commodity  classes.  The  bases  for  the  proiections  are  discussed  in 
the  followinp,  paragraphs.  Present  and  proiected  future  commerce  in 
the  subregion  is  summarized  in  Table  DC-1  and  broken  down  by  commodity 
class  in  Table  DC-2. 

Port  of  Stockton 

Deep-draft  Traffic 

Detailed  studies  of  historical  tonnape  moyements  and  future  supply 
and  demand  factors  were  made  for  the  "Review  Renort  on  Navigation  - 
San  Francisco  Bay  to  Stockton,  Appendix  C,"  dated  November  1963.  Sub- 
sequent to  those  studies,  the  effects  of  recent  developments  on  future 
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tonn.iRc  movenents  were  exaninod.  In  adiustinp  the  proiections,  considera- 
tion \:as  given  to  tonnage  movonents  in  recent  years;  existing  and  expected 
contracts  with  shinpers  and  the  Port  of  Stockton:  and  the  effect  of 
moderni zine  and  expanding  loading  and  storage  facilities.  Port  inprovc- 
r.ents  will  include  a container  station,  additional  general  cargo  warehouse 
space  for  LASH  barge  operation,  and  iraior  bulk  terr.'.inal  iirprovenents , 
all  of  which  will  increase  the  capacity  of  the  port.  Specific  comr;odities 
and  comnoditv  groups  have  fluctuated  from  year  to  year,  so  orojections 
v/ere  based  on  a five-vear  average  as  a base.  The  r.ajor  bulk  commodity 
movement  for  the  port  at  the  present  consists  of  coal,  petroleum  coke, 
coke  breeze,  phosphate  rock,  sulphur,  and  clav  (iron  ore  shipments  from 
Stockton  to  Japan  have  ceased  to  be  significant).  Review  of  tonnage 
estimates  in  connection  with  port  improvements  provided  a basis  for 
proiectinv  future  tonnages  of  most  hulk  commodities.  Proiectlons  of 
other  commodltv  classifications,  such  as  farm  products,  canned  goods, 
wine  and  liquors,  molasses,  and  petroleum  products  follow,  generally, 
those  proiections  made  for  the  'Review  Report,"  with  minor  adjustments 
to  reflect  recent  data.  Foreign  export  of  chemical  fertilizers  is  expected 
to  increase  substantially  and  is  taken  into  account  in  miscellaneous 
exports . 


Shallow-draft  Traffic 

Estimates  of  future  barge  traffic  were  modified  from  Che  "Review  Report," 
principally  in  the  movement  of  petroleum  products.  Pipelines  liavc  recently 
made  significant  Inroads  in  the  transport  of  petroleum  products  to  this 
seryice  area,  but  it  is  not  expected-  that  pipelines  will  completely 
replace  barges  in  the  future  for  transportation  of  petroleum,  products. 

Port  of  Sacramento 

Deep-draft  Traffic 


A review  was  m.ade  of  potential  tonnages  developed  in  feasibility 
stuiiies  for  the  ship  ch.annel  and  summarized  in  Design  ’Memorandum  'Ao . 

2,  dated  December  195f).  Comparison  of  these  data  with  actual  tonnage 
movement  indicated  the  projections  were  not  adequate  for  use  in  framework 
studies.  Also,  since  the  port  began  operation  in  July  1963,  the  period 
of  record  for  oceanborne  commerce  is  too  short  to  use  nublisiied  historical 
trends  as  a basis  for  proiccting,  future  tonnages.  Deep-draft  tonnage 
currently  moving  exceeds  the  projection  of  ftiture  tonnages  in  tlie  feasl- 
bllitv  studies.  Oceanborne  tonnage  in  1967  exceeded  a million  tons, 
compared  to  435,000  in  1965,  and  1967  was  used  as  the  base  year  for 
projections,  ’'ore  than  95  percent  of  the  deep-draft  tonnages  arc  foreign 
exports,  and  a large  part  are  Pacific  bound.  The  predor-inant  commodities 
are  farm  produce  and  products  originating  in  the  Sacramento  Basin  subregion 
as  well  as  in  the  Delta-Central  Sierra  sul)region.  Because  the  world 
trade  situation  changes  so  much,  it  is  difficult  to  estlm-ate  future 
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demand  for  foreirn  exports  from  a specific  port  with  confidence.  How- 
ever, the  followinp  assumptions  were  made:  (1)  Tlie  Pacif ic-Asiatic 

area  v/ill  continue  to  be  important  for  United  States  trade  and  especially 
for  Pacific  Coast  ports;  (2)  The  current  ratio  of  exports  of  rice  and 
j;ralns  through  the  Port  of  Sacramento  to  production  of  rice  and  grains 
in  the  Sacramento  Valley  will  remain  fairly  constant;  (3)  Domestic 
consumption  of  farm  products  (other  than  rice  and  grains)  will  Increase 
slightly  more  than  production  in  the  Sacramento  trade  area,  and  increases 
in  farm  products  exports  will  be  slightly  lower  than  increases  in  produc- 
tion; and  (4)  Preliminary  estimates  bv  the  University  of  California 
at  Davis  of  future  crop  production  in  the  Sacramento  Basin  are  adequate. 
Exports  of  forestry  products  (v7ood  chips,  lumber,  and  logs)  from  Sacramento 
to  the  Pacif ic-Asiatic  area  have  recently  become  significant  and  are 
expected  to  increase  in  the  future.  The  projection  for  1980  takes  this 
into  account:  hov/ever,  the  increases  thereafter  are  conservatively  esti- 
mated; United  States  Forest  Service  projections  of  wood  products  production 
in  California  show  a decrease.  At  this  time,  foreign  imports  and  coastwise 
receipts  are  small  compared  to  outbound  traffic.  Projections  of  future 
inbound  traffic  were  related  to  population  projections;  however,  since 
the  current  base  is  small,  future  tonnages  are  of  minor  significance. 

This  situation  could  change  if  future  industries  locating  in  the  area 
required  the  import  of  large  quantities  of  raw  materials. 

Shallow-draft  Traffic 


Petroleum  products  have  been  the  most  significant  items  moved  by 
barge  to  Sacramento;  however,  pipelines  have  been  replacing,  barges  for 
these  commodities.  In  1965  Internal  receipts  of  petroleum  products 
were  about  1,457,000  tons,  but  had  declined  to  about  800,000  tons  in 
1967.  It  is  expected  that  pipelines  will  continue  to  supplant  barge 
transport  of  petroleum  products  to  this  area. 

Port  of  Collinsville 


The  Collinsville-Montezuma  Slough  area  is  adiacent  to  the  Sacramento 
Deep-Water  Ship  Channel  and  has  rail  service  and  flat  land.  The  San 
Francisco  Bav  Plan,  developed  by  the  San  Francisco  Bav  Conservation 
and  Development  Commission,  indicates  that  roughly  32  percent  of  the 
total  projected  additional  water-oriented  industrial  acreage  needed 
in  the  Bav  area  is  in  the  Collinsville  area.  Several  large  tracts  of 
land.  In  the  thousands  of  acres,  are  in  single  o^imershins  and  are  planned 
for  industrial  use  at  the  present  time.  Very  preliminar':  Investigations 
indicate  that  traffic  at  a port  complex  in  this  area  would  be  in  excess 
of  3 million  tons  annually.  Prlm.ary  commodities  would  be  bulk  ores 
Imported  for  the  proposed  steel  fncilitv. 
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RECREATIONAL  NAVICATION 


Ceneral 


Future  needs  for  recreational  navigation  were  assessed  in  terms 
of  launching  facilities  and  berthing  facilities,  and  are  summarized  in 
Table  DC-A . Projections  of  these  needs  were  based  on  population  pro- 
jections for  the  service  area  (California  Base  Plan)  and  projections  of 
boat  ownership  and  use.  Water-oriented  recreation  use  in  the  Sacramento- 
San  Joaquin  Delta  originates  primarily  in  Sacramento,  San  Joaquin,  Contra 
Costa,  Solano,  and  Alameda  Counties.  Data  on  vessel  size  in  the  "Califor- 
nia Small  Craft  Harbor  and  Facilities  Plan,"  dated  March  1964,  Indicate 
a significant  trend  to  larger  boats  in  recent  years,  and  this  trend 
is  expected  to  continue.  In  tlie  future  a larger  percentage  of  those 
boats  not  moored  or  docked  will  be  launched  from  ramns , and  fev^er  will 
be  launched  by  hand. 

Trends  in  Boat  O^imership 

Boat  registration  in  California  since  1960  has  increased  much  more 
rapidly  than  the  increase  In  population.  Boat  ownershln  per  thousand 
population  for  counties  in  the  recreation  demand  area  for  the  Delta- 
Central  Sierra  Subreg,ion  is  higher  than  for  the  State  as  a whole  and 
is  summarized  in  the  following  tabulation. 


Countv 

Number  of 

boats  per  thousand  population 

December  1^60 

December  1965 

December  1967 

Alameda 

12.0 

18.7 

21.7 

Contra  Costa 

31.1 

31.7 

35.9 

Sacramento 

26.1 

32.5 

38.1 

San  Joaquin 

23.5 

30  ;1 

36.5 

Solano 

28.2 

31.7 

34.3 

Market  area  average 

24.2 

28.9 

33.3 

State-wide  average 

14.3 

18.3 

21.5 

It  appears  that  past  predictions  of  boat  ownership  will  be  greatlv 
exceeded . 

Trends  in  Boat  Storage 

Boat  storage  is  of  two  tvpes : (1)  Boats  kept  In  drv  storage  and 

launched  each  time  thev  are  used;  and  (2)  boats  kept  in  the  water  in 
berths  or  moorings.  There  are  two  long- range  trends  that  affect  t!ie 
percentage  of  boats  launched  versus  boats  moorec'.  The  size  of  boats 
is  increasing,  and  a higher  percentage  of  boats  will  be.  moored  in  t!ie 


future,  due  to  the  jrreater  difficulty  of  trailerinp,  larger  boats.  However, 
there  is  a counter-balancing  trend  toward  crowding  of  existing  marinas 
in  the  narrow,  twisting  waten^ays  in  the  !lelta  and  increasing  costs 
for  mooring  boats  in  these  areas,  '.^^^ilc  no  specific  studies  were  con- 
ducted to  evaluate  these  factors,  observation  and  inforr.al  discussion 
indicate  a growing  concern  over  tlie  lack  of  free  movement  on  crowded 
waterways  from  a single  mooring  location  and  over  the  rapidly  increasing 
cost  of  boat  mooring,.  It  is  estimated  that  the  percentage  relationship 
between  moored  and  launched  boats  will  remain  approximately  tlie  same 
to  year  2020. 


Trends  in  Boat  Use 


The  1960  boating  survev  for  State  Bulletin  Mo.  76  indicated  average 
annual  use  in  the  Delta  is  53.7  boat  days  per  boat.  This  high  number 
of  boat  days  is  due  to  the  diverse  activities  that  can  be  pursued  in 
the  area  throughout  the  entire  year.  In  projecting  future  boating  use, 
the  number  of  boat  days  per  boat  was  held  constant  and  the  number  of 
boats  projected,  based  on  population  projections,  per  capita  boat  owner- 
ship projections,  and  water  zoning.  Estimates  of  1965  boat  use  and 
projections  of  future  use  are  summarized  in  the  following,  tabulation. 

Recreation  days  reflects  average  boating  party  size. 


Year 

Boat  davs 

Recreation  i 

1965 

710,000 

2,340,000 

1980 

1,250,000 

5,000,000 

2000 

2,100,000 

8,400,000 

2020 

2,800,000 

11 , 200 , 000 

Means 

to  Satisfy  Future  Meeds 

CO^PfUKCIAL  MAVICATIOM 
6encral 


Means  to  satisfy  future  needs  for  commercial  navigation  in  the 
Delta-Central  Sierra  subregion  are  estimated  to  include  enlarging  existing 
channels  to  the  deep-draft  ports  at  Stockton  and  Sacramento  and  expanding 
facilities  at  these  ports  and,  in  addition,  deepening  the  channel  in 
the  eastern  reach  of  Suisun  Bav  for  development  of  a pori.  com’^lcx  in 
the  Collinsville  area.  Existing  and  projected  deep-draft  commercial 
navigation  features  are  summarized  in  Table  OC-3.  Shallow-draft  facili- 
ties arc  considered  adenuate  for  present  and  future  traffic. 
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Means  to  satisfy  future  needs  are  defined  in  terms  of  projected 
required  navigation  features  and  terminal  facilities.  Projected  naviga- 
tion features  were  based  on  design  vessels  of  the  dry  bulk  carrier  class, 
in  accordance  with  traffic  predictions,  and  on  the  assumption  that  the 
present  trend  to  larger  dry  bulk  carriers  will  continue.  The  latter 
assumption  is  supported  by  data  presented  in  "Harbor  and  Port  Development," 
dated  July  1968.  That  report  indicated  that  in  1965  dry  bulk  carriers 
of  30,000  deadweight  tons  (dwt)  and  larger  represented  about  30  percent 
of  the  world  fleet's  dry  bulk  tonnage  capacity,  and  that  this  percentage 
increased  to  approximately  40  percent  in  1966:  that  dry  bulk  vessels 
delivered  in  1967  averaged  41,600  dwt:  that  those  on  order  in  1967  in- 
cluded 100  carriers  exceeding  60,000  dwt:  and  that  in  early  1968,  the 
average  size  of  423  bulk  carriers  on  order  was  39,800  dwt.  The  selected 
design  vessel  for  the  Port  of  Stockton  and  the  Port  of  Sacramento  was 
a 50,000-ton  vessel  with  loaded  draft  in  the  order  of  35  to  38  feet. 

The  design  vessel  for  the  projected  facility  at  Collinsville  in  1980 
was  a 70,000-ton  dry  bulk  carrier  with  the  channel  forecast  to  provide 
for  a 100,000-ton  carrier  by  2020. 

Port  of  Stockton 

Improvements  to  the  San  Joaquin  River  and  Stockton  Channel,  authorized 
by  the  1965  Rivers  and  Harbors  Act,  provide  for  deepening  the  present 
channel  to  35  feet,  making  it  feasible  for  vessels  of  up  to  40,n00- 
ton  cargo  canacity  to  call  at  the  port.  Construction  of  this  project, 
a part  of  the  over-all  improvement  from  the  San  Francisco  Bar  to  Stockton, 
has  not  yet  been  funded,  and  it  is  estimated  that  probably  it  will  not 
be  completed  until  about  1981.  It  is  estimated,  on  the  basis  of  very 
preliminary  data,  that  this  improvement  probably  will  be  adequate  until 
about  the  year  2000,  by  which  time  the  larger  bulk  carriers  expected 
to  be  in  operation  probably  would  make  it  feasible  to  provide  additional 
depth  to  the  ^ort  of  Stockton.  However,  deepening  the  channel  beyond 
the  35-foot  depth  presently  authorized  will  be  very  costly  and  will 
require  major  modifications  of  i.evees  protecting  the  numerous  reclaimed 
tracts  in  the  Sacramento-San  Joaquin  Delta.  These  levees  are  founded 
on  peat,  and  levee  relocation,  reconstruction,  and  stabilization  are 
expensive  projects  which  must  be  carried  out  over  a period  of  several 
years . 


Commodities  projected  to  move  through  the  Port  of  Stockton  include 
dry  bulk,  linuid  bulk,  general  cargo,  and  container  car'-o.  Hew  facilities 
and  modernized  and  expanded  facilities  needed  to  handle  the  projected 
commerce  include  the  following: 

(1)  Modernize  and  upgrade  loading  facilities  at  the  2 bulk  ore 
berths. 

(2)  Construct  a LASH  terminal . A LAS!:-type  onerntion  is  scheduled 
to  be  initiated  in  the  San  Francisco  Bav  area  in  1970.  This  operation 
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involves  a hlph-specd  "mother"  ship  transporting  individual  steel  lighters, 
each  capable  of  handling  415  short  tons.  The  mother  ship  would  not 
move  beyond  San  Francisco  Bav  in  Northern  California  and  would  discharge 
lighters  to  be  ferried  to  outlying  ports,  including  Stockton.  High- 
speed turn-around  of  these  lighters  is  mandatory  and  will  require  special 
terminal  facilities  for  rapid  unloading  in  inclement  weather. 

(3)  Construct  a complete  container  station.  The  port  has  plans 
for  the  immediate  future  to  renovate  .and  improve  one  berth  for  a container 
station  and  to  equip  it  with  efficient  dockside  railroad  and  crane  facili- 
ties and  a marshalling  yard.  The  number  of  berths  is  forecast  to  increase 
from  the  present  15  to  20  by  2000,  with  a corresponding  increase  in 
backup  cargo  handling  area  from  230  to  300  acres. 

Port  of  Sacramento 


Preliminary  evaluations  indicate  th.it  increased  traffic  at  the 
Port  of  Sacramento  probably  will  lustify  deepening  the  channel  to  40 
feet  in  two  increments  in  the  future.  The  port  owns  ample  waterside 
frontage  to  increase  the  number  of  berths  from  the  present  5 to  20  to 
handle  the  forecast  future  tonnage  and  also  adequate  backup  land  for 
cargo  handling.  No  unusual  problems  are  anticipated  in  enlarging  the 
channel  in  the  future.  Provision  of  a turning  basin  approximately  10 
miles  downstream  from  the  port  on  the  deep-water  ship  channel  would 
stimulate  industrial  development  along  the  ship  channel  and  contribute 
to  future  port  traffic. 

To  handle  the  forecast  increased  tonnage,  the  port  will  require 
greatly  expanded  cargo  handling  equinment  for  bulk  rice  and  grain;  for 
wood  products;  for  general  cargo,  including  container  handling  facilities; 
and  probably  a LASH  station. 

Port  of  Collinsville 


Industrial  development  prelected  for  the  Collinsville  area  would 
center  around  a proposed  integrated  steel  mill  and  fabricating  plant. 
Port  facilities  would  be  required  for  handling  general  cargo  exports, 
but  primarily  cargo  would  be  imported  bulk  raw  material  for  the  steel 
mill.  Very  preliminary  investigations  indicate  it  might  be  feasible 
to  deepen  the  channel  to  45  feet  by  1980,  after  the  45  foot  authorized 
channel  through  Suisun  Bay  is  completed  as  a part  of  the  over-all  San 
Francisco  B.ay  to  Stockton  proiect.  There  appears  to  be  adequate  deep- 
water frontage  at  Collinsville  to  accommodate  the  number  of  berths  re- 
quired, and  additional  deep-draft  or  shallow-draft  frontage  could  be 
developed  along  the  east  side  of  Montezuma  Slough. 
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RECREATIONAL  NAVIGATION 


Future  needs  for  recreational  boating  in  the  subregion  can  be  satis- 
fied by  construction  of  additional  launching  and  berthing  facilities 
in  the  Delta  area.  The  number  of  boat-launching  facilities  needed  to 
satisfy  estimated  future  boating  use  was  based  on  Corps  of  Engineers 
standards,  as  previously  discussed.  Estimated  future  needs  for  launching 
and  berthing  facilities  and  deficiencies  are  sho'vn  in  Tables  DC-4  and 
DC-5,  respectively.  In  1965  public  boat  launching  ramps  in  the  Delta 
were  limited  to  sites  along  the  Sacramento  River,  at  Stockton  on  tlic 
San  Joaquin  River,  and  at  Brannan  Island  State  Recreation  area.  These 
public  facilities  represented  in  the  order  of  10  percent  of  all  launching 
facilities  available  in  the  subregion.  Additional  launching  ramps  were 
available  at  approximately  50  percent  of  all  private  marinas,  harbors, 
and  similar  developments  with  berthing  facilities  on  major  and  minor 
streams  throughout  the  Delta  area.  It  is  anticipated  that  additional 
water-oriented  recreational  facilities,  primarily  launching  ramps  and 
associated  sanitary  facilities  and  parking  areas,  will  be  provided  in 
the  future  in  the  Delta  in  conjunction  with  Federal  flood  control,  naviga- 
tion and  bank  stabilization  projects,  particularly  at  the  presently 
undeveloped  Franks  Tract  State  Recreation  Area,  and  in  conjunction  with 
the  proposed  Peripheral  Canal.  Facilities  for  berthed  boats  in  the  Delta 
area  traditionally  have  been  supplied  by  private  developers,  and  this 
practice  is  expected  to  continue  in  the  future.  Most  levees  protecting 
agricultural  tracts  in  the  Delta  were  originally  constructed  by  private 
interests,  and  the  Federal  Government  has  no  jurisdiction  over  the  opera- 
tion and  maintenance  of  these  private  levees.  Many  are  adjacent  to 
the  channels,  forming  the  stream  banks,  and  are  vulnerable  to  damage 
from  recreational  navigation  wavewash.  In  recent  years,  with  increasing 
use  of  the  Delta  by  recreationists,  problems  of  preserving  the  scenic, 
conservation,  and  recreation  values  of  the  area  while  meeting  navigation 
needs  and  providing  adequate  flood  protection  have  become  more  urgent 
and  complex.  These  problems  have  not  yet  been  resolved. 

Data  in  Table  DC-5  indicate  that  the  total  number  of  launching 
lanes  forecast  for  1980  exceeds  the  number  of  launching  lanes  needed; 
however,  many  existing  privately  owned  ramps  are  substandard  or  have 
Inadequate  parking  and  cannot  provide  40  launchings  per  day.  Also, 
a number  of  small  marina  operators  have  boat-launching  ramps  to  provide 
a balance  of  facilities.  Distribution  of  such  ramps  is  not  ideal  with 
respect  to  maximizing  use,  and  some  are  not  utilized  to  full  capacity. 

The  Delta-Central  Sierra  subregion  is  projected  to  have  a deficiency 
of  approximately  5,700  berthing  spaces  by  1980,  assuming  all  spaces 
presently  planned  are  built,  and  an  increasing  deficiency  is  projected 
to  year  2020.  For  private  enterprise  to  justify  investment  in  additional 
facilities,  construction  of  such  facilities  is  projected  to  continue 
to  lag  behind  demand. 


Implementation 

Implementation  of  development  of  the  commercial  navigation  facilities 
for  the  Delta-Central  Sierra  subregion  described  in  the  foregoing  para- 
graphs would  require  about  100  million  cubic  yards  of  dredging  and  con- 
struction, or  reconstruction,  of  approximately  15  miles  of  levees  between 
the  years  1966  and  2020,  Estimated  quantities  by  period  are  as  follows: 

Item  Unit  1966-1980  1981-2000  2001-2020 


Dredging  navigation 

features  (Federal)  Cu.  yds.  33,000,000  37,000,000  26,000,000 

Levees  (Federal)  Miles  780 


Channels  in  the  subregion  are  adequate  for  recreational  use,  and 
no  channel  improvements  for  recreational  navigation  are  proiected.  Recrea- 
tional developments  in  conjunction  with  Federal  and  State  multiple- 
purpose  projects  are  projected  to  include  launching  ramps,  access,  parking 
areas,  and  sanitary  facilities.  Berthing,  facilities  are  projected  to 
continue  to  be  supplied  by  private  investment,  and  for  purposes  of  this 
study  were  estimated  to  cost  $1,000  per  berth. 

Maintenance  of  the  commercial  navigation  features  would  Include 
maintenance  dredging  of  the  channels  and  other  water  areas  and  maintenance 
of  protective  works.  It  is  estimated  that  average  annual  maintenance 
dredging  quantities  would  be  as  follows: 


Year 

Dredging  in  cubic  yards 

1965 

1,100,000 

1980 

1,100,000 

2000 

1,400,000 

2020 

1,600,000 

Or der-of -magnitude  estimates  of  first  costs  and  annual  costs  for 
operation  and  maintenance  of  the  navigation  features  were  based  upon 
historical  cost  trends,  costs  for  existing  navigation  projects,  and 
average  unit  costs  for  dredging.  Costs  were  assigned  to  Federal  and 
non-Federal  Interests  in  accordance  with  current  practice.  Costs  of 
commercial  navigation  features,  including  channels,  turning  basins, 
and  anchorage  areas,  would  be  100  percent  Federal,  and  costs  of  operation 
and  maintenance  of  potential  Federal  navigation  projects  would  be  Federal. 
Costs  of  construction  of  potential  project-associated  recreational  develop- 
ments would  be  50  percent  Federal  and  50  percent  non-Federal,  and  costs 
of  operation  and  maintenance  of  these  facilities  would  be  borne  by  local 
Interests.  Berthing  facilities  are  projected  to  be  provided  by  private 
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development  , and  no  operation  and  maintenance  costs  have  been  projected 
for  these  facilities.  Estimated  costs  of  navigation  features  for  the 
subregion  are  summarized  as  follows : 


Summary  of  first  costs 


Feature 

1966-1980 

1981-2000 

2001-2020 

Commercial  navigation 

Federal 

$21,400,000 

$23,300,000 

$18,000,000 

Non-Federal 

25,400,000 

17,400,000 

14,100,000 

Recreational  navigation 

Federal 

500,000 

4,000,000 

500,000 

Non-Federal 

7,800,000 

17,000,000 

12,500,000 

Summary  of 

annual  maintenance  costs 

Feature 

1966-1980 

1981-2000 

2001-2020 

Commercial  navigation 

Federal 

$800,000 

$1,000,000 

$1,100,000 

Recreational  navigation 

Non-Federal 

50,000 

450,000 

450,000 
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TABLE  DC-1 

Sutamary  of  Waterborne  Commerce—^,  1965-2020 


Type  of  Commerce 

1%5- 

1980 

2000 

2020 

Foreign  exports 

1,997 

3,520 

3,950 

4,090 

Foreign  imports 

227 

280 

400 

54o 

Coastwise  shipments 

81 

350 

420 

480 

Coastwise  receipts 

170 

360 

490 

740 

Internal  shipments 

19 

170 

240 

270 

Internal  receipts 

2,360 

1,750 

2,320 

3,980 

Total  commerce 

h,8^k 

6,430 

7,820 

10,100 

1/  Thousands  of  short  tons. 

2^/  From  "Waterborne  Commerce  of  the  United  States , Part  U" , Department 
of  the  Any,  Corps  of  Engineers. 


fee  footnotes  at  end  of  table . 
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DELTA- CENTRAL  f>IERRA  _SUBffi£TWJ 
TABLE  DC-2 


Delta-Central  Sierra  Ports,  I963  ^aterborne  Coiranerc&M  and 
Pro.lected  Watertome  Coinnerce  1980-2{r20  (contf) 


Commodity  Groun 

M 

0 

Cfs 

S' 

!ro 

1980 

2000 

2020 

•?/ 

Internal  shipments— 

Farm  products 
Mi s ce llane  ous 

Subtotal , shipments 

15 

I4 

'*  19 

120 

50 

176 

180 

60 

Wo 

180 

90 

270 

Internal  receipts 

Petroleum  nroducts 

Food  and  kindred  nroducts 

Miscellaneous 

Subtotal,  receints 

2,163 
76 
121 
2 .Teo 

1,510 

80 

160 

1,750 

1,910 

120 

290 

2,3276' 

3,360 

150 

1*70 

3,986' 

Total,  internal  commerce 

2^379 

1,920 

^560 

*♦,250 

Total  commerce 

U,851* 

6,^30 

7,820 

10,100 

1^/  Thousands  of  short  tons. 


2/  From  "Waterborne  Commerce  of  the  United  States , Part  U" , Department 
of  the  Army,  Corps  of  Engineers 
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TABLE  DC-3 

Existing  and  Pro.lected  Commercial  Navigation 
Features  and  Terminal  Facilities 


12^ 

1980 

2000 

2020 

Navigation  features: 

Channel : 

Depth , feet 

10-30 

IO-U5 

10-1*5 

10-1+5 

Width,  feet 

200-225 

200-300 

200-300 

200-l+0( 

Length,  miles 

Ikh 

11*7 

ll*7 

ll*7 

Turning  basins; 

Depth,  feet 

30 

35-1*5 

U0-L5 

1*0-1+: 

Area,  acres 

137 

237 

250 

250 

Terminal  facilities: 

Berths , number 

20 

27 

37 

1*3 

Cargo-handling  area,  acres 

290 

380 

510 

580 

DELTA-CENTRAL  SIERRA  SUBREGION 


TABLE  DC-4 


Recreational 

Navi Ration  Needs. 

1965-2020 

1980 

2000 

2020 

Berthable  boats 

Ratio,  berthable  boats  per 
thousand  population 

1/ 

1/ 

1/ 

1/ 

Subregion  population, 
thousands 

386 

530 

985 

1,981 

Number  of  berths  needed 

11,300 

20,700 

35,600 

i*9,300 

Trailered  boats 

Number  of  trailered  boats 
using  navigable  waters 

U,800 

8,600 

15,000 

21,000 

Number  of  peak-day 
launchings 

3,500 

6,200 

11,200 

15,500 

Launching  facilities 
needed  2_/ 

70 

120 

215 

300 

V Not  applicable  since  recreation  tributary  area  includes  population 
from  Alameda,  Contra  Costa,  Sacramento,  San  Joaquin  and  Solano  Counties  not 
within  Delta-Central  Subregion. 

2/  Launching  Ismes  12  feet  wide  or  hoists  with  launching  capacity  of 
40  boats  per  peak  day. 
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SACRAMENTO  BASIN 
SUBREGION  OF  THE 
CALIFORNIA  REGION 


SACRAMENTO  BASIN  SUBRECION 


Oeneral 


The  Sacramento  Basin  subregion  is  situated  in  north  and  north- 
central  California  and  covers  approximately  the  northern  half  of  the 
Central  Valley.  It  is  bounded  by  the  Sierra  Nevada  Range  on  the  east, 
the  Coast  Range  on  the  west,  the  Cascade  Range  and  Trinity  Mountains 
on  the  north,  and  the  northern  border  of  the  Delta-Central  Sierra  subregion 
near  the  city  of  Sacramento  on  the  south.  The  subregion  is  described 
in  detail  in  Appendix  II.  The  only  portion  of  the  subregion  of  importance 
to  channel  navigation  is  the  Sacramento  River  below  Red  Bluff  and  the 
lower  reaches  of  the  Feather  and  American  Rivers.  See  Map  SB-1. 

Agriculture  is  the  dominant  economic  activity  in  the  subregion 
and  includes  both  crop  and  livestock  production.  Crop  production  shows 
a high  degree  of  diversification,  including  grain,  rice,  field  crops, 
deciduous  and  citrus  fruits,  nuts,  vines,  and  truck  crops.  Important 
economic  functions  subsidiary  to  agriculture  Include  the  packing  and 
processing  Industry,  the  agricultural-service  industry,  and  the  farm 
equipment  industry.  The  production  of  natural  gas,  clay,  limestone, 
sand  and  gravel,  and  lumber  and  other  forest  products;  recreation; 
government;  and  aerospace  employment  are  also  significant  economic 
activities  in  the  subregion. 


Existing  Development 


CO^IMERCIAJ.  NAVIGATION 

Sacramento  River  Shallow-Draft  Channel 

The  Sacramento  River  has  served  as  an  artery  for  waterborne 
commerce  since  the  earliest  days  of  settlement  in  the  Central  Valley. 

The  original  Sacramento  River  Shallow-Draft  Channel  prolect  was  adopted 
by  the  River  and  Harbor  Act  of  1875,  and  modified  by  \cts  of  1882, 

1889,  and  1894.  The  existing  shallow-draft  improvements  were  authorized 
by  the  River  and  Harbor  Act  of  1399  and  modified  by  Acts  of  1912,  1927, 
and  1935.  The  original  project  provided  for  improvement  of  the  low- 
water  channels  in  the  Sacramento  River  and  for  snagging  and  construction 
of  temporary  wing  dams  in  the  Feather  River.  Modifications  to  this 
project  provided  for  dredging  the  Sacramento  and  Feather  Rivers;  for 
low-flow  augmentation  in  the  Sacramento  River  by  operation  of  Shasta 
Reservoir;  for  restraining  barriers  for  hydraulic  raining  debris  in 
the  Yuba,  Bear,  and  American  Rivers  as  an  aid  to  navigation;  for  improving 
navigation  by  repairing  damages  caused  by  floods:  for  snagging  above 
Sacramento;  and  for  removal  of  obstructions  in  the  lower  Sacramento 
River.  The  Sacramento  River  Shallow  Draft  Project  is  deficient  in 


depths  during  low-flow  periods.  The  authorizing  document  for  Shasta 
Dam  included  provision  of  minimum  releases  of  4,000  cubic  feet  per 
second  to  maintain  navigable  depth;  however,  releases  for  other  project 
purposes  generally  meet  this  minimum  flow  requirement. 

The  existing  project  provides  for  a channel  10  feet  deep  at  mean 
lower  low  water,  150-  to  200-foot  bottom  width,  from  Suisun  Bay  to 
Sacramento  (in  the  Delta-Central  Sierra  subregion) , a distance  of  60 
miles;  a depth  of  6 feet  at  low  water  between  Sacramento  and  Colusa, 
a distance  of  35  miles;  a depth  of  5 feet  at  low  water  between  Colusa 
and  Chico  Landing,  a distance  of  50  miles;  and  such  depths  as  practicable 
between  Chico  Landing  and  Red  Bluff,  a distance  of  53  miles.  The  10- 
foot  channel  to  Sacramento  was  completed  in  1931,  and  the  6-foot  channel 
to  Cclusa  has  been  completed.  No  work  has  been  done  in  the  Colusa 
tu  Chico  Landing  reach  because  of  lack  of  traffic.  The  Sacramento 
River  channel  is  navigable  during  the  entire  year;  however,  there  is 
no  regular  commercial  navigation  upstream  of  Colusa.  A barge  canal 
v7irh  navigation  lock  86  feet  wide  by  600  feet  long,  with  13- foot  minimum 
dcr. th,  connects  the  Sacramento  Deep-Water  Ship  Channel  and  the  Port 
of  Sacramento  (in  the  Delta-Central  Sierra  Subregion)  with  the  Sacramento 
River  at  the  city  of  Sacramento.  The  navigation  lock  requires,  on 
the  average,  about  25  acre-feet  of  water  per  lockage.  Full  requirements 
for  lockage  water  would  be  more  than  covered  bv  water  requirements 
for  other  purposes  below  the  junction  of  Cache  Creek  with  the  Sacramenro 
River.  Much  of  the  present  barge  traffic  below  Sacramento,  to  and 
from  the  San  Prancisco  Bay  area,  uses  the  deep-water  channel  due  to 
the  shorter  distance,  slack  water,  and  generally  better  navigation 
conditions  than  in  the  Sacramento  River. 

A relatively  small  volume  of  barge  traffic  currently  moves  on 
the  Sacramento  River  upstream  of  the  city  of  Sacramento,  compared  to 
the  vast  amounts  of  agricultural  production  in  the  basin  and  export 
of  these  commodities  from  the  area.  This  is  due  to  a combination  of 
factors.  The  use  of  river  transportation  involves  a short  truck  haul 
to  a river  terminal,  storage,  barge  loading,  and  transport  to  Sacramento 
or  Bay  area  ports.  Distances  are  short,  and  the  total  cost  per  ton- 
mile  from  farm  to  destination  and  the  time  to  complete  the  haul,  compared 
to  other  modes  of  transport,  are  deterrents  to  use  of  river  navigation. 
Some  advantage  in  water  transportation  can  be  found  for  certain  farm 
commodities,  such  as  rice  and  grains,  that  can  be  stored  for  long  periods. 
Historical  shallov/-draf t traffic  on  the  Sacramento  River  above  Sacramento 
is  summarized  in  the  following  tabulation.  These  data  indicate  that 
comnaratlvelv  larcre  tonnages  of  petroleum  products  were  transported 
until  about  1960.  With  completion  of  a petroleum  pineline  from  Sacramento 
to  Chico  Landing,  movement  of  this  commodity  was  reduced  significantly 
by  1965,  and  future  projections  of  petroleum  traffic  are  nominal.  Non- 
metallic  minerals  originate  from  the  San  Francisco  Bay  area  and  consist 
principally  of  riprap  and  sand  and  gravel  for  bank  protection  work. 


SB-2 


Traffic  in  1,000  tons 


Commodity 

1955 

1960 

1965 

group 

Up- 

bound 

Down- 

bound 

Up- 

bound 

Down- 

bound 

Up- 

bound 

Down- 

bound 

Petroleum  products 

163 

_ 

120 

36 

_ 

Nonmetallic  minerals 
Miscellaneous 
(including  farm 

104 

73 

29 

products) 

21 

— — 

12 

- 

2±_ 

Total 

267 

21 

193 

12 

65 

28 

Between  Sacramento  and  Colusa,  there  are  10  lar^e  warehouses  and  a 
number  of  small  landings.  Present  indications  are  that  the  existing 
channel  to  Colusa  is  adequate  for  existing  traffic. 

Feather  River  Channel 


Prior  to  1917,  there  was  no  Federal  navigation  project  on  the 
Feather  River,  although  local  interests  had  done  considerable  work 
in  improving  the  channel  and  providing  terminal  facilities:  and  minor 
work  had  been  done  from  Federal  appropriations  under  "Sacramento  and 
Feather  Rivers."  Improvement  of  the  Feather  River  for  navigation  was 
originally  adopted  by  the  River  and  Harbor  Act  of  1916.  The  adopted 
plan  provided  for  a channel  of  2.5  foot-depth  at  low  water  from  the 
mouth  cf  the  river,  near  Verona,  to  the  head  of  navigation  at  Marysville, 
a distance  of  about  28  miles.  The  existing  project  was  authorized 
by  the  River  and  Harbor  Act  of  1927  and  is  a program  of  maintenance, 
consisting  of  the  removal  of  obstructions  and  construction  of  wing 
dams,  as  necessary,  between  Verona  and  Marysville  to  provide  for  a 
channel  of  such  depth  as  may  be  practicable.  Channel  maintenance  work 
was  initated  in  1928  and  was  continued  through  1948;  no  work  has  been 
accomplished  since  that  time.  At  the  present  time  there  is  no  commercial 
traffic  on  the  Feather  River. 

RECREATIONAL  NAVIGATION 


Primary  navigable  streams  used  for  recreational  boating  in  the 
Sacramento  Basin  subregion  are  the  Sacramento  River  from  the  city  of 
Sacramento  upstream  to  the  Red  Bluff  Diversion  Dam  (183  miles);  the 
Feather  River  upstream  to  its  confluence  with  the  Yuba  River  (27  miles) ; 
and  the  lower  10  miles  of  the  American  River.  The  Sacramento  Basin 
subregion  has  less  waterway  area  and  is  of  less  Importance  to  regional 
water-oriented  recreation  than  is  the  Delta-Central  Sierra  subregion 
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immediatelv  to  the  south.  However,  streams  in  the  Sacramento  Basin 
subret»ion  have  an  unusual  recreational  boatinj^  potential,  being  connected 
with  and  contiguous  to  the  San  Francisco  Bav  and  San  Joaquin  River 
areas.  It  is  estimated  that  only  a small  percent  of  total  boat  davs 
in  the  subregion  is  spent  on  navigable  waten^avs,  most  of  the  boating 
use  being  on  lakes  in  the  area. 

Recreation  boaters  use  the  navigable  waterways  of  the  subregion 
for  water-oriented  sports:  and  for  fishing  in  the  Sacramento,  Feather, 
and  American  Rivers  throughout  the  year.  With  the  rapidly  growing 
urban  population  in  the  recreation  market  demand  area,  there  is  need 
for  additional  water-oriented  recreational  opportunities  that  can  be 
provided  by  the  inter-connected  San  Francisco  Bay-Sacramento-San  Joaquin 
system. 

No  detailed  studies  of  recreation-use  or  boater-use  have  been 
made  for  this  subregion.  Most  boating  use  originates  within  the  subregion, 
in  the  counties  of  Sacramento,  Yolo,  Sutter,  Yuba,  Colusa,  Butte,  Glenn, 
and  Tehama;  however,  some  use,  particularly  on  the  American  River, 
originates  in  the  adjoining  Delta-Central  Sierra  subregion. 

The  current  need  for  small-craft  berthing  facilities  is  being 
met  largely  by  private  development,  with  marinas  located  along  the 
rlverbanks  or  in  small  excavated  harbors.  Because  the  Sacramento, 

Feather,  and  American  Rivers  carry  large  floodflows,  boating  on  these 
streams  is  extremely  dangerous  during  the  winter  and  spring  flood  periods, 
and  marina  developments  are  subject  to  heavy  damage  during  such  times. 

It  is  estimated  that  approximately  50  percent  of  the  boating  use  on 
waterways  in  the  subregion  is  attributable  to  launched  boats.  Launching 
ramps  have  been  provided  on  the  river  banks  by  the  State  and  local 
agencies  and  by  owners  of  private  marinas  to  provide  a balance  of  facili- 
ties, even  though  such  ramps  are  not  fully  utilized.  Table  SB-3  indicates 
a surplus  of  launching  lanes  in  1965;  however,  some  lanes  are  inadequate 
or  not  optimally  distributed,  so  that  a deficiency  actually  exists 
in  some  areas.  The  quality  of  berthing  and  launching  facilities  varies 
widely. 


COMMERCIAL  NAVIGATION 


Future  Needs 


General 

Estimates  of  future  needs  for  shallor^-draf t commercial  navigation 
in  the  Sacramento  Basin  Subregion  were  assessed  in  terms  of  projected 
waterborne  commerce  tonnages,  considered  in  terms  of  commodity  classes. 
Estimates  were  based  on  preliminary  economic  studies  for  the  current 


Investigation  of  navigation  improvements  in  the  Sacramento  Valley  and 
are  summarized  in  the  following  paragraph.  Forecasts  do  not  indicate 
that  a need  will  develop  for  commercial  navigation  on  the  American 
River. 

Sacramento  River 

For  the  Sacramento  River  above  the  mouth  of  the  Feather  River, 
studies  indicated  that,  with  an  improved  channel,  waterborne  shipments 
would  Increase  from  approximately  93,000  tons  in  1965  to  about  1,000,000 
tons.  The  Increased  traffic  would  be  primarily  agricultural  products. 
However,  this  Increased  commerce  would  not  be  sufficient  to  Justify 
deepening  the  present  channel  from  Verona  to  Colusa  or  extending  the 
channel  upstream  from  Colusa.  It  is  expected  that  future  releases  from 
additional  storage  projects  and  transfer  of  water  Imported  from  other 
drainage  basins  will  Increase  flows  in  the  Sacramento  River  to  well 
above  the  minimum  required  to  maintain  the  authorized  depths.  In  recent 
years  there  has  been  little  commercial  navigation  upstream  of  Sacramento, 
and  orojectlons  of  future  traffic  do  not  indicate  that  additional  storage 
or  releases  to  maintain  navigable  depths  would  be  warranted.  Rather, 
it  might  be  necessary  to  curtail  depths  for  short  periods  of  critical 
low  flow  in  the  future  until  additional  upstream  storage  units  for 
conservation  purposes  are  completed. 

Feather  River 


Studies  of  potential  new  traffic  in  the  Sacramento  Valley 
indicated  that  aggregates  in  the  San  Francisco  Bay  area  will  be  in 
short  supply  in  the  future  and  that  a promising  new  source  of  supply 
would  be  deposits  along  the  Feather  River  near  Nicolaus  and  the  lower 
Yuba  River.  Preliminary  evaluations  indicate  that  when  the  need  for 
these  aggregates  develops,  it  will  be  feasible  to  provide  a channel 
of  approximately  12-foot  depth  for  water  transport  to  the  Bay  area. 
Aggregate  shipments  could  be  in  the  range  of  20  to  30  million  tons 
annually.  Construction  of  a Feather  Rlyer  channel  could  be  Justified 
by  aggregate  traffic,  but  with  the  channel  improved,  water  movement 
of  such  agricultural  products  as  rice,  grains,  and  sugar  beets  would 
Increase  substantially. 

The  Sacramento  River  system,  including  the  Feather  River,  Is 
of  major  Importance  to  the  California  anadromous  fishery.  Fishery 
Interests,  therefore,  are  opposed  to  canalization  of  these  streams 
by  locks  and  dams.  It  appears  that  a 12-foot  channel  could  be  maintained 
in  the  Sacramento  River  from  Sacramento  to  the  mouth  of  the  Feather 
River  by  dredging  and  spur  dikes.  However,  a lock  and  dam  would  be 
required  at  the  mouth  of  the  Feather  River  to  provide  12  feet  of  depth 
in  the  Feather  River.  Water  requirements  for  lockage  would  be  minor 
and  could  be  easily  met  by  releases  for  other  purposes.  As  an  alternative, 
consideration  is  being  given  to  a canal  route  from  the  mouth  of  the 
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Feather  River  upstream  to  Nicolaus  and  to  the  vicinity  of  Marysville. 

If  a commercial  channel  to  the  Marysville  area  Is  constructed  In  the 
future.  It  Is  projected  that  by  that  time  releases  for  conservation 
purposes  would  be  adequate  to  maintain  navigable  depths  In  the  Sacramento 
River  downstream  of  the  mouth  of  the  Feather  River  and  that  additional 
storage  to  augment  releases  for  navigation  would  not  be  required. 

RECREATIONAL  NAVIGATION 


Future  needs  for  recreational  navigation  were  assessed  In  terms 
of  launching  facilities  and  berthing  facilities,  and  are  summarized 
In  Table  SB-2.  Projections  of  these  needs  were  based  on  population 
projections  (California  Base  Plan)  and  projections  of  boat  ownership 
and  use.  The  Sacramento  River  above  Colusa  and  the  lower  reaches  of 
the  Feather  and  American  Rivers  are  presently  navigable  by  some  recrea- 
tional craft.  Increased  depth  In  these  channels  would  permit  use  by 
larger  craft  and  would  provide  safer  navigation  by  all  craft. 

Boat  ownership  In  the  subregion  has  Increased  rapidly  In  recent 
years,  as  Indicated  by  the  following  data,  tabulated  by  counties  In  the 
recreation  use  area. 


County 

Number  of 

boats 

per  thousand  population 

December 

1960 

December  1965 

December  1967 

Butte 

24.9 

40.2 

52.0 

Colusa 

44.1 

51.9 

55.8 

Clenn 

28.3 

38.6 

47.8 

Sacramento 

26.1 

32.5 

38.1 

Sutter 

33.8 

45.9 

54.6 

Tehama 

32.6 

44.8 

55.5 

Yolo 

27.0 

34.3 

38.2 

Yuba 

20.9 

35.7 

38.7 

Market  area  average 

29.7 

40.5 

47.6 

State-wide  average 

14.3 

18.3 

21.5 

The  above  tabulation  indicates  boat  ownership  in  the  subregion  is  now 
more  than  twice  the  State-wide  average.  However,  the  large  number 
of  lakes  and  reservoirs  in  the  subregion  makes  boating  in  navigable 
rivers  a secondarv  choice,  except  during  fishing  runs  of  salmon  and 
striped  bass. 
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Available  data  Indicate  the  average  size  of  boats  Is  Increasing 
and,  because  of  the  greater  difficulty  In  trallerlng  and  launching 
larger  boats,  a larger  proportion  of  boats  can  be  expected  to  be  berthed 
In  the  future.  Hoi^ever,  potential  damage  to  berthed  boats  during  flood 
periods,  even  In  sheltered  harbors.  Is  expected  to  act  as  a deterrent 
to  a ma1or  Increase  In  the  proportion  of  permanently  berthed  boats. 

Table  Sli-2  Indicates  there  will  be  a growing  need  for  berthing  spaces 
and  launching  facilities  In  the  subregion.  Estimates  of  1965  boat 
use  an'^  projections  of  future  use  are  as  follows: 


Year 

Boat  days 

Recreation 

1965 

40,000 

160,000 

1980 

55,000 

225,000 

2000 

90,000 

360,000 

2020 

140,000 

560,000 

Recreation  days  reflects  average  party  size. 

Preliminary  evaluations  Indicate  that  Improvement  of  the  Sacramento 
River  channel  upstream  of  Colusa,  or  annual  snagging,  for  recreational 
boating  probably  would  not  be  economically  feasible  In  the  period  ending 
In  2020.  The  channel  downstream  from  Colusa  Is  adequate  for  small- 
craft  use. 

If  a project  for  commercial  navigation  Is  found  feasible  for  the 
Feather  River,  project-related  facilities  for  recreation  boating,  including 
launching  ramps  and  related  appurtenances  probably  would  be  feasible. 

Preliminary  studies  of  the  American  River  indicate  that  approximately 
3 feet  of  depth  prevails  in  the  loiter  reach  at  the  present  time  under 
conditions  of  average  streamfloiv  and  that  the  channel  Is  presently 
adequate  for  recreational  boating. 


Means  to  Satisy  future  Needs 


COMMERCIAL  NAVIGATION 


Means  to  satisfy  future  needs  for  shallow-draft  commercial  navigation 
in  the  Sacramento  Basin  subregion  to  year  2020  are  estimated  to  be 
limited  to  providing  a channel  of  approximately  12-foot  depth  from 
the  city  of  Sacramento  to  the  vicinity  of  Nicolaus  and  Marysville  along 
the  Feather  River  and  development  of  a port  complex  at  the  two  latter 
areas.  The  channel  probably  would  be  constructed  In  two  segments, 
Initially  to  the  Nicolaus  area,  when  there  is  a demand  for  aggregates 
from  that  source,  and  ultimately  extended  to  the  vicinity  of  Marysville 
when  need  develops  for  the  Yuba  River  aggregates.  It  Is  roughly  estimated 
that  need  for  the  Initial  segment  of  the  channel  probably  would  develop 
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by  1985,  with  the  need  for  channel  extension  to  Marysville  by  year 
2000.  Projected  commercial  navigation  features  are  summarized  In  Table 
SB-1. 


Project  design  would  be  based  on  traffic  by  barges  and  tows.  Because 
shallow-draft  technology  Is  changing  so  rapidly  at  the  present,  the 
specific  design  craft  Is  subject  to  change  as  studies  continue. 

Commodities  expected  to  move  on  the  waterway  are  predominately 
aggregates,  with  agricultural  products  totaling  approximately  200,000 
tons  per  year.  In  addition  to  terminal  facilities  for  handling  the 
aggregate  traffic,  public  terminals  and  transfer  facilities  for  other 
cargo  would  be  provided  at  both  Nicolaus  and  Marysville. 

RECREATIONAL  NAVIGATION 


The  number  of  recreational  facilities  needed  to  satisfy  estimated 
future  boating  use  is  shown  in  Table  SB-2.  The  number  of  boat-launching 
facilities  needed  was  based  on  Corps  of  Engineers  standards.  Facilities 
for  berthed  boats  and  dry  storage  and  boat-launching  ramps  traditionally 
have  been  supplied  by  private  development  in  this  subregion,  and  this 
is  expected  to  continue.  It  is  anticipated  that  additional  water- 
oriented  recreational  facilities,  primarily  launching  ramps  and  associated 
parking  areas,  will  be  provided  in  the  future  in  conjunction  with  Federal 
navigation  and  bank  stabilization  projects. 

Data  in  Table  SB-3  indicate  an  excess  of  launching  ramps  through 
year  2000;  however,  many  of  the  existing  ramps  are  substandard,  are 
not  ideally  located,  or  are  under-utilized.  It  is  expected  that  most 
of  the  existing  ramps  will  be  improved  and  maintained  in  an  adequate 
condition;  however,  some  of  the  existing  ramps  will  probably  become 
obsolete  after  1980.  Berthing  facilities  and  dry  storage  spaces  are 
expected  to  continue  to  lag  somewhat  behind  need  to  justify  provision 
of  such  facilities  by  private  investment. 


Imp leme  n t at ion 

Implementation  of  development  of  the  commercial  navigation  facilities 
for  the  Sacramento  Basin  subregion  described  in  the  preceding  paragraphs 
would  require  about  21  million  cubic  yards  of  dredging  and  construction 
of  approximately  20  miles  of  levees  between  the  years  1931  and  2000 
if  a canal  route  is  followed  upstream  of  the  mouth  of  the  Feather  River. 
Estimated  quantities  by  period  are  as  follows: 
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Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Dredging  navigation 
features  (Federal) 

Cu.  yds. 

0 

21,000,000 

0 

Levees  (Federal) 

Miles 

0 

20 

0 

If  a commercial 

navigation 

channel  to  the  vicinity  of 

Nicolaus 

and  Marvsville  is  constructed,  it  is  probable  that  proiect-related 
features  for  water-oriented  recreation  would  be  included.  Additional 
water-oriented  recreational  facilities  mi^ht  be  developed  in  conjunction 
with  Federal  programs  of  bank  stabilization  and  channel  improvement 
for  flood  control. 

Maintenance  of  the  commercial  navigation  features  would  include 
maintenance  dredging  of  the  channels  and  other  water  areas.  Maintenance 
dredging  quantities  are  estimated  to  be  as  follows: 

Year  Dredging  in  cubic  yards 


1965 

350,000 

1980 

350,000 

2000 

650,000 

2020 

800,000 

Order-of-magnltude  estimates  of  first  costs  and  annual  costs  for 
operation  and  maintenance  of  the  navigation  features  were  based  upon 
historical  cost  trends,  costs  for  existing  navigation  projects,  and 
average  unit  costs  for  dredging.  Costs  were  assigned  to  Federal  and 
non-Federal  interests  in  accordance  with  current  practice.  Costs  of 
commercial  navigation  features.  Including  channels  and  turning  basins, 
would  be  100  percent  Federal,  and  costs  of  operation  and  maintenance 
of  potential  Federal  navigation  projects  would  be  Federal.  Costs  of 
potential  project-associated  recreational  developments  would  be  50 
percent  Federal  and  50  percent  non-Federal,  and  costs  of  operation 
and  maintenance  of  these  facilities  would  be  borne  by  local  Interests. 
Berthing  facilities  and  some  launching  ramps  are  projected  to  be  provided 
bv  private  investment,  at  an  estimated  cost  of  $1,000  per  berth  and 
about  $10,000  per  2-lane  launching  ramp.  No  maintenance  costs  have 
been  projected  for  facilities  provided  by  nrlvate  investment.  Estimated 
first  costs  for  navigation  features  for  the  subregion  would  be  as  follows 


SB-9 


Summary  of  first  costs 


Feature 

1966-1980 

1931-2000 

2001-2020 

Commercial  navl?»ation 
Federal 

0 

$63,000,000 

0 

Non-Federal 

0 

15,000,000 

0 

Recreational  navigation 

Federal 

0 

200,000 

0 

Non-Federal  Public 

$220,000 

1,200,000 

$1,800,000 

Summary  of 

annual  maintenance 

costs 

Feature 

1966-1930 

1931-2000 

2001-2020 

Commercial  navigation: 

Federal 

$350,000 

$650,000 

$800,000 

Recreation  navigation: 

Non-Federal 

0 

20,000 

20,000 

! 
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TABLE  SB-1 


Existing  and  Projected  Commercial  Navigation 
Features  and  Terminal  Facilities 


Navigation  features: 


Channel; 

Depth,  feet 
Width,  feet 
Length,  miles 
Sacramento 
Feather  River 

Turning  basins: 

Depth,  feet 
Area,  acres 

Terminal  facilities: 


Berths,  number 

Cargo-handling  area,  acres 


1965 

1980 

2000 

2020 

6 

6 

6-12 

6-12 

150 

150 

200 

200 

85 

85 

85 

85 

0 

0 

19 

19 

0 

0 

12 

12 

0 

0 

9 

9 

5 

5 

10 

10 

2 

2 

42 

42 
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TABLE  SB-2 


Recreation  Navigation  Needs.  1965-2020 


1965 

1980 

2000 

2020 

Berthable  boats 

Ratio,  berthable  boats  per 
thousand  population 

0.9 

0.9 

1.0 

1.0 

Subregion  population,  thousands 

1,089 

1,534 

2,742 

4,977 

Number  of  berths  needed 

1,000 

1,500 

2,750 

4,900 

Trailered  boats 

Number  of  trailered  boats 
using  navigable  waters 

790 

1,300 

2,300 

4,000 

Number  of  peak-day 
launchings 

250 

450 

750 

1,200 

Launching  facilities  needed  1/ 

10 

15 

24 

58 

1/  Launching  lanes  12  feet  wide  or  hoists  with  launching  capacity 
of  40  boats  per  peak  day. 
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S.\N  JOAQUIN^  BASIN  SUBREGION 


General 


The  San  Joaquin  Basin  subregion  is  situated  in  central  California 
and  extends,  generally,  from  the  city  of  Stockton  on  the  north  to  Fresno 
on  the  south.  It  is  bounded  by  the  Sierra  Nevada  Range  on  the  east, 
the  Coast  Range  on  the  west,  and  the  Delta-Central  Sierra  subregion  on 
the  north.  The  subregion  is  described  in  detail  in  Appendix  II.  The 
onlv  portion  of  the  subregion  of  importance  to  channel  navigation  is 
the  San  Joaquin  River  downstream  of  the  Merced  River  and  the  lower  reach 
of  the  Tuolumne  River.  (See  Map  SJ-1) 

Irrigated  agriculture  in  the  Central  Valley  is  the  dominant  economic 
activity  in  the  subregion,  with  crops  ranging  from  oranges  and  cotton 
in  the  southern  basin,  vineyards  in  the  central  basin,  and  truck  farms 
in  the  north.  The  major  industrial  activity  centers  around  food  processing 
and  packing.  Mining  and  lumber  are  important  in  the  Sierra  Nevada  area. 
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Existing  Development 

CO’^tMERCIAL  NAVIGATION 

The  San  Joaquin  River  Shallow-Draft  Project  was  authorized  by  the 
River  and  Harbor  Act  of  1876  and  modified  by  Acts  of  1881,  1884,  1888, 

1892,  1894,  1896,  1910,  and  1912.  Acts  prior  to  1910  included  provisions, 

(1)  for  cutting  off  sharp  bends  and  making  cutoffs  in  the  San  Joaquin 
River  below  Stockton,  and  (2)  for  snagging  and  removing  obstructions 
and  constructing  wing  dams  in  the  San  Joaquin  River  from  the  Stockton 
Channel  upstream  to  Hills  Ferry  at  the  mouth  of  the  Merced  River,  without 
adopting  any  specific  dimensions.  The  River  and  Harbor  Act  of  1910  provided 
for  a 9-foot  channel  up  to  Stockton. 

I Controlling  depth  upstream  from  Stockton  to  Hills  Ferry  is  presently 

about  3 feet.  Low  flows  in  the  San  Joaquin  River  in  nonflood  periods, 
f and  relatively  steep  slopes,  make  modern  shallow-draft  commercial  navigation 

i in  the  subregion  infeasible.  No  additional  water  releases  from  upstream 

reservoirs  solely  to  meet  navigation  requirements  appear  warranted.  There 
is  presently  no  commercial  traffic  on  streams  in  the  subregion. 

RECREATIONAL  NAVir.ATION 

Annroximatelv  66  miles  of  waterway  in  the  subregion  is  suitable 
for  recreational  navigation,  including  the  San  Joaquin  River  downstream 
of  the  Merced  River  (62  miles)  and  the  lower  Tuolumne  River  (4  miles). 
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Summer  releases  to  the  Merced  River  and  the  Stanislaus  River,  excent 
in  years  of  heavy  snowmelt  runoff,  are  so  low  as  to  make  these  streams 
unsuitable  for  recreational  navigation. 

No  detailed  studies  of  recreational  use  or  boating  use  have  been 
made  for  this  subregion.  Most  boating  activity  in  the  subregion  originates 
in  the  Delta-Central  Sierra  subregion  immediately  to  the  north.  There 
are  no  known  boating  facilities  on  navigable  streams  in  the  subregion, 
as  indicated  by  the  data  in  Table  S.J-5. 

The  San  Joaquin  River  carries  large  floodflows  in  the  winter  and 
spring  flood  periods,  and  boating  is  hazardous  at  such  times.  Marina 
developments  along  the  river  would  be  subject  to  potential  damage,  as 
in  the  Sacramento  Basin  subregion.  It  is  estimated  that  in  1965  apnroximately 
70  percent  of  boating  use  on  navigable  waterways  in  the  subregion  was 
derived  from  launched  boats-  however,  this  percentage  is  expected  to 
drop  to  approximately  50  percent  in  the  future,  as  indicated  by  the  data 
in  Table  SJ-1. 


COMMERCIAL  NAVIGATION 


Future  Needs 


Estimates  of  future  needs  for  commercial  navigation  were  assessed 
in  terms  of  projected  waterborne  commerce  tonnages.  A reconnaissance 
evaluation  in  1964  of  potential  traffic  on  a shallow-draft  waterway  from 
Stockton  upstream  to  the  mouth  of  the  Merced  River  indicated  that  approxi- 
mately 2,000,000  tons  of  commerce  originated  in  or  was  destined  for  the 
service  area  and  that  in  the  order  of  40  percent  of  the  gross  tonnage, 
or  approximately  760,000  tons  annually,  might  move  via  an  improved  channel. 
Principal  commodities  would  be  sugar  beets,  grains,  rice,  petroleum  products, 
and  steel. 

The  1964  reconnaissance  study  indicated  that,  because  of  low  flows 
and  steep  slopes  in  the  San  Joaquin  River  from  Stockton  upstream  to  Hills 
Ferry,  canalization  by  a series  of  locks  and  dams  would  be  required  to 
provide  adequate  depths  of  commercial  navigation.  However,  the  studv 
indicated  that  benefits  would  be  substantlallv  less  than  costs,  and  canali- 
zation would  not  be  economically  feasible.  Private  engineers  have  proposed 
comprehensive  multiple-purpose  plans  in  the  San  Joaquin  Valley,  including 
large-scale  navigation  development  of  the  San  Joaquin  River,  but  it  appears 
doubtful  that  the  navigation  component  of  these  plans  would  be  economically 
justified  in  the  foreseeable  future.  Although  there  is  no  significant 
need  for  improvements  for  commercial  navigation  in  the  subregion  at  present, 
further  consideration  should  be  given  to  providing  such  facilities  if 
the  economy  of  the  subregion  changes  radically  in  the  future. 


RECREATIONAL  NAVIGATION 


Future  needs  for  recreational  navit’ation  were  assessed  in  terms 
of  launching  facilities  and  berthing  facilities,  and  are  summarized  in 
Table  S.I-1.  The  San  Joaquin  River  and  the  lower  Tuolumne  River  are  presently 
navigable  by  some  recreational  craft  during  moderate  flow  periods.  Boat 
ownership  in  the  subregion  has  increased  rapidly  in  recent  years,  as 
indicated  by  the  following  data,  tabulated  by  counties  in  the  recreation- 
use  area. 


Countv 

Number  of 

boats  per  thousand  population 

December  1960 

December  1965 

December  1967 

Merced 

11.7 

18.1 

22.8 

Stanislaus 

23.1 

32.5 

40.5 

Market  area  average 

17.4 

25.3 

31.6 

State-wide  average 

14.3 

18.3 

21.5 

These  data  indicate  that  boat  ownership  in  the  subregion  is  higher 
than  the  state-wide  average.  However,  the  large  number  of  lakes  and 
reservoirs  in  the  subregion  makes  boating  in  navigable  channels  a secondary 
recreational  choice,  accounting  for  the  small  number  of  such  boats  per 
thousand  population  shown  in  Table  SJ-1. 

Projections  of  future  needs  for  berthing  spaces  and  launching  ramps 
and  deficiencies  are  shown  in  Table  SJ-2.  These  data  indicate  there 
will  be  a growing  deficiency  in  berthing  spaces,  but  that  launching  facili- 
ties will  be  approximately  adequate  in  the  subregion.  Estimates  of  1965 
use  and  projections  of  future  boat  days  and  recreation  days,  reflecting 
average  party  size,  are  as  follows: 

Year  Boat  days  Recreation  days 


1965 

9,000 

36,000 

1980 

12,000 

48,000 

2000 

18,000 

72,000 

2020 

30,000 

120,000 

SJ-3 
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Means  To  Satisfy  Future  Needs 


RECREATIONAL  NAVIGATION 

Preliminary  evaluations  Indicate  that  because  of  the  small  demand 
channel  Improvements  for  recreational  boating  would  not  be  economically 
feasible.  The  number  of  recreational  facilities  needed  to  satisfy  the 
estimated  future  boating  use  Is  shown  In  Table  SJ-1.  The  number  of  boat- 
launching facilities  needed  was  based  on  Corps  of  Engineers  standards. 
Facilities  for  berthed  boats  and  dry  storage  are  expected  to  be  supplied 
by  private  development,  as  In  the  adjoining  Delta-Central  Sierra  subregion. 
It  Is  expected  that  boat-launching  ramps  required  will  be  provided  by 
State  and  local  agencies  and  by  private  developments.  Data  In  Table 
S.I-2  Indicate  facilities  will  lag  behind  need,  as  can  be  expected  with 
private  development. 


Implementation 

Data  In  the  preceedlng  paragraphs  Indicate  that  channel  Improvement 
for  commercial  and  recreational  navigation  In  the  San  Joaquin  Basin  subregion 
will  not  be  feasible,  and  no  plan  of  Improvement  has  been  developed. 

Berthing  and  launching  facilities  are  projected  to  be  supplied  by  private 
Investment,  and  It  Is  estimated  that  the  cost  of  these  facilities  would 
be  about  $1,000  per  berth  and  about  $10,000  per  2-lane  launching  ramp. 
Estimated  private  total  first  costs  of  facilities  are  projected  to  be 
as  follows: 

1965-1980  1981-2000  2001-2020 

Recreational  navigation 

Private  $20,000  $205,000  $305,000 

The  private  costs  of  maintenance  of  these  facilities  were  not  estimated. 
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SAM  JOAQUIN  BASIN  SUBREGION 


TABLE  SJ-1 


Recreational  Navigation  Needs , 196^-2020 


1965 

1980 

2000 

2020 

Berthable  boats 

Ratio,  beirthable  boats  per 
thousand  population 

0.3 

0.6 

0.6 

0.5 

Subregion  population, 
thousands 

385 

487 

853 

1,626 

Number  of  berths  needed 

100 

290 

500 

800 

Trailered  boats 

Number  of  trailered  boats 
using  navigable  waters 

180 

290 

500 

900 

Number  of  peak-day  launchings 

80 

135 

250 

Launching  facilities 
needed  V 

2 

3 

5 

8 

Launching  lanes  12  feet  wide  or  hoists  with  launching  capacity  of 
Uo  boats  per  peak  day. 
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1/  Not  applicable  in  this  subregion. 
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CENTRAL  COASTAL  SUBREGION 


General 

The  Central  Coastal  subregion  extends  along  the  Pacific  Ocean  from 
Point  Ano  Nuevo,  In  San  Mateo  County,  south  to  near  the  Santa  Barbara- 
Ventura  County  line  and  from  the  ocean  Inland  to  the  crest  of  the  coast 
ranges.  The  subregion  Is  described  In  detail  In  Appendix  II. 

The  Central  Coastal  subregion  had  less  than  4 percent  of  the 
Region's  population  In  1965.  Its  economy  was  supported  primarily  by 
agriculture  and  related  Industry.  In  addition,  manufacturing, 
petroleum,  mineral  production  and  the  recreation  Industry  are  contributors 
to  the  basic  economy. 

The  Central  Coastal  subregion  has  one  natural,  landlocked  bay  - 
Morro  Bay.  There  are  no  navigable  rivers  or  Inland  waterways.  Existing 
navigation  facilities  consist  of  six  shallow-draft  harbors,  accommodating 
light-draft  commerclal-f Ishlng  vessels  and  recreational  small  craft; 
and  six  privately-constructed  deep-draft  terminal  facilities,  consisting 
of  pipelines  or  piers.  These  navigation  facilities  are  shown  on  Map 
CC-1. 


The  large  ports  of  the  California  region  have  developed  at  San 
Francisco  Bay  and  at  Los  Angeles-Long  Beach  harbors.  Overland  trade 
routes  through  the  generally  mountainous  and  sparsely-settled  Central 
Coastal  subregion  connect  with  the  large  population  centers  to  the  north 
and  south.  The  1965  waterborne  commerce  of  the  Central  Coastal  subregion 
amounted  to  about  7,423,000  tons,  which  was  less  than  6 percent  of  the 
waterborne  commerce  of  the  California  region. 

Waterborne  commerce  in  the  subregion  has  consisted  almost  entirely 
of  shipments  of  locally-produced  petroleum  and  petroleum  products.  Fish 
and  shellfish,  amounting  to  about  19,000  tons  In  1965,  represented  less 
than  1 percent  of  the  subregion's  total  commercial  tonnage.  Waterborne 
commerce  is  summarized  In  Table  CC-1.  The  tributary  area  for  commercial 
navigation  is  limited  to  the  subregion. 

In  1965,  an  estimated  11,000  small  craft,  about  3 or  4 percent 
of  California's  total  fleet,  were  registered  In  the  Central  Coastal 
subregion.  About  1,700  small  craft,  both  recreational  and  commercial, 
were  permanently  berthed  or  moored  in  the  harbors  in  1965.  About  200 
of  these  vessels  occupied  unsafe  or  substandard  moorings.  With  few 
exceptions,  small  craft  permanently  berthed  or  moored  In  the  subregion 
are  owned  by  residents  of  the  subregion.  Trallered  boats  using  the 
ocean  in  the  subregion,  and  the  protected  waters  of  Morro  Bay,  are  drawn 


CC-1 


from  other  subregions,  particularly,  the  San  Joaquin,  Tulare  Basin, 
and  San  Francisco  Bay  subregions,  as  well  as  from  the  Central  Coastal 
subregion.  The  existing  small-craft  berthing  facilities  are  Included 
In  Table  CC-4. 

It  Is  estimated  that  1,000  Intracoastal  passages,  northbound  or 
southbound,  were  made  by  pleasure  boats  In  1965.  The  population  centers 
In  Southern  California  and  the  San  Francisco  Bay  area  produce  the 
preponderance  of  the  recreational  small  craft  using  the  ocean;  the  major 
Intracoastal  small-craft  traffic  Is  between  these  two  boating  centers. 

Morro  Bay  Is  the  only  harbor  of  refuge  between  Santa  Barbara  and  Monterey  - 
a distance  of  over  200  nautical  miles.  The  110  nautical  miles  between 
Morro  Bay  and  Santa  Barbara  are  far  In  excess  of  the  35-mlle  distance 
between  harbors  of  refuge  considered  desirable  for  safe  operation  of 
small  craft  cruising  the  coast.  The  Channel  Islands  are  the  destination 
for  many  pleasure  craft  and  fishing  vessels  In  both  the  South  Coastal 
and  Central  Coastal  subregions.  There  are  no  harbors  of  refuge  on  the 
Islands . 


Existing  Development 


GENERAL 


The  harbors  of  the  subregion  are  all  shallow-draft;  deep-draft 
facilities  consist  of  offshore-petroleum  terminals,  either  pipelines 
or  piers.  In  1965,  there  were  six  of f shore- petroleum  terminals,  located 
at  Carpenteria,  Ellwood,  Gavlota,  Capltan,  San  Luis  Obispo,  and  Estero 
Bay.  The  facilities  were  constructed  and  are  maintained  by  private 
oil  companies.  All  except  San  Luis  Obispo  consist  of  moorings  In  from 
32-  to  60-foot  depths  of  water  with  submarine  pipeline  connections  to 
shore.  (See  Table  CC-2)  San  Luis  Obispo  terminal  Is  a pier  with  depths 
alongside  of  about  32  feet.  The  subregion's  six  shallow-draft  harbors 
serve  both  recreation  and  commercial  vessels.  The  most  southerly  existing 
harbor  In  the  subregion  Is  Santa  Barbara  Harbor,  located  about  23  nautical 
miles  upcoast  from  Ventura  Marina,  In  the  South  Coastal  subregion.  It 
Is  89  nautical  miles  from  Santa  Barbara  Harbor  to  the  next  harbor  north. 
Port  San  Luis,  which  Is  not  an  all-weather  harbor.  Morro  Bay  Harbor 
Is  located  21  nautical  miles  north  of  Port  San  Luis;  and  Monterey  Harbor, 
102  nautical  miles  north  of  Morro  Bay  Harbor.  Moss  Landing  Harbor, 

13  nautical  miles  upcoast  from  Monterey  Harbor,  and  Santa  Cruz  Harbor, 

27  nautical  miles  upcoast  from  Monterey  Harbor,  complete  the  subregion's 
existing  shallow-draft  facilities.  These  harbors  are  briefly  described 
In  the  following  paragraphs. 


CC-2 


SANTA  BARBARA  HARBOR 

Santa  Barbara  Harbor,  completed  by  local  interests  In  1930,  is 
formed  by  a breakwater  about  2,800  feet  long.  From  its  Inception,  the 
harbor  was  subject  to  extensive  shoaling.  A large  sandspit  developed 
at  the  downcoast  end  of  the  breakwater,  and  downcoast  beaches  were  deprived 
of  littoral  material  Intercepted  at  the  harbor,  causing  serious  beach 
erosion  problems.  A Federal  maintenance  project  for  Santa  Barbara  Harbor 
was  authorized  by  the  1935  and  1945  River  and  Harbor  Acts.  The  1935 
authorization  provided  for  maintenance  by  dredging  to  the  depths  existing 
In  1934;  the  1945  authorization  permitted  maintenance  of  the  harbor 
by  means  of  a fixed  sand-intercepting  plant.  The  plant  was  to  be  provided 
and  operated  by  local  Interests  who  would  be  reimbursed  by  the  Federal 
Government  a maximum  of  $30,000  annually  towards  operating  costs.  Because 
of  extensive  shoaling  In  the  harbor,  maintenance  dredging  Is  continually 
required.  Most  of  the  dredged  material  has  been  deposited  on  the  downcoast 
beaches  to  compensate  for  the  continuous  erosion  that  threatens  valuable 
shoreline  property. 

The  existing  entrance  channel  Is  about  15  feet  deep,  300  to  400 
feet  wide,  and  1,500  feet  long.  Commercial  terminal  facilities  In  the 
harbor  consist  of  a wharf  2,200  feet  long  and  a pier  335  feet  long. 

The  wharf  is  used  for  general  cargo  and  for  servicing  fishing  and  oil 
exploration  boats;  the  pier  services  light  commercial  boats.  Waterborne 
commerce  In  1965  consisted  of  about  1,500  tons  of  fish  and  fish  products. 

In  1965,  there  were  565  permanently  berthed  or  moored  boats  in  the  harbor, 
consisting  of  fishing  boats,  commercial  work  boats,  and  recreational 
boats.  The  harbor  berthed  or  moored  750  boats  In  1968;  all  slips  were 
occupied  and  the  mooring  area  was  seriously  overcrowded. 

The  Federal  maintenance  project  was  modified  by  the  1962  River 
and  Harbor  Act,  which  authorized  construction  of  small-craft  harbor 
Improvements  that  would  enable  the  harbor  to  accommodate  2,700  small 
craft  and  serve  as  a harbor  of  refuge.  These  Improvements  have  not 
been  constructed,  pending  the  development  of  a plan  by  local  interests 
to  fund  their  share  of  the  Federal  project. 

PORT  SAN  LUIS 

Port  San  Luis,  formerly  San  Luis  Obispo  Harbor,  was  Improved  as 
a Federal  navigation  project  by  the  Corps  of  Engineers.  The  project, 
completed  in  1913,  consists  of  a breakwater  extending  about  2,400  feet 
southward  from  Point  San  Luis.  The  Federal  first  costs  of  the  project 
were  about  $568,400.  Federal  maintenance  costs  to  1 July  1965  were 
about  $60,000.  Three  wharfs  are  located  within  the  sheltered  area  - 
a private  wharf  used  by  commercial  and  sport  fishermen,  a private  wharf 
servicing  deep-draft  petroleum  vessels,  and  a public  wharf  used  by  fishing 
and  pleasure  craft.  The  harbor  is  open  to  storms  approaching  from  the 
south  and  southwest  and  Is  not  an  all-weather  harbor. 


In  1965,  waterborne  commerce  consisted  of  over  864,000  tons  of 
petroleum  and  petroleum  products,  and  about  300  tons  of  fish  and  shellfish. 

The  harbor  Is  used  by  about  30  commercial  fishing  boats  and  20  recreational 
small  craft.  All  of  these  boats  are  moored;  there  are  no  berthing  facilities. 
Fuel  and  water  are  available,  and  small  boats  can  be  landed  on  the  beach. 

There  is  a launching  hoist  for  trailered  boats  on  the  public  wharf  and 
on  the  private  fishing-wharf. 

The  River  and  Harbor  Act  of  1965  authorized  modification  of  the 
existing  project  to  provide  construction  of  improvements  for  both  deep 
and  shallow-draft  navigation.  Since  that  date,  the  project  plan  has 
been  further  modified  to  defer  the  deep-draft  improvements,  pending 
future  needs.  Studies  presently  underway  Indicate  a need  for  Improvement 
of  the  harbor,  for  small  craft  only,  by  constructing  about  5,600  feet 
of  additional  breakwater.  Local  Interests  plan  to  construct  berthing 
facilities  for  about  1,500  small  craft  within  the  protected  area. 

MORRO  BAY  HARBOR 


Construction  of  harbor  Improvements  at  Morro  Bay,  the  only  natural 
bay  in  the  subregion,  was  commenced  in  1942  by  the  Corps  of  Engineers, 
with  U.S.  Havy  funds.  The  existing  Federal  project,  authorized  by  the 
1945  River  and  Harbor  Act,  was  completed  in  1946.  The  authorized  Improvement 
consists  of  about  3,700  feet  of  breakwaters;  a dike  1,600  feet  long 
between  Morro  Rock  and  the  mainland;  about  7,000  feet  of  revetted  levee; 
an  entrance  channel  16  feet  deep,  350  feet  wide  and  2,500  feet  long; 
the  Navy  channel,  16  feet  deep,  350  to  800  feet  wide  and  4,500  feet 
long;  and  the  Morro  channel,  12  feet  deep,  ISO  feet  wide,  and  5,300 
feet  long.  The  Federal  first  cost  for  the  part  of  the  project  authorized 
for  construction  by  the  Corps  of  Engineers  was  about  $2,612,000.  Federal 
maintenance  costs  have  amounted  to  about  $2  million.  In  addition, 
rehabilitation  of  deteriorated  structures  and  channels  was  completed 
in  1964  at  a Federal  first  cost  of  $2,128,000.  An  additional  $2  million 
has  been  spent  by  local  and  private  interests.  The  harbor  provides 
berthing  facilities  for  both  commerclal-flshlng  vessels  and  pleasure 
craft.  Waterborne  commerce,  consisting  mostly  of  fish  and  fish  products, 
and  some  construction  and  mining  machinery  and  parts,  amounts  to  about 
7,000  tons  a year.  During  moderate  seas,  some  of  the  smaller  boats 
at  Morro  Bay  have  difficulty  maneuvering  in  the  entrance  channel;  in 
heavy  seas,  the  entrance  channel  becomes  extremely  dangerous  for  all 
vessels  entering  or  leaving  the  harbor.  Because  of  the  conditions  in 
the  entrance  channel,  the  harbor  is  effectively  closed  to  traffic  for 
20  to  30  days  each  year.  A study  to  determine  the  advisability  of  modifying 
the  existing  project,  chiefly  to  provide  facilities  for  additional  small 
craft,  is  being  conducted  by  the  Corps  of  Engineers. 


MONTEREY  HARBOR 


Th«  Improvement  of  Monterey  Harbor  was  Initiated  under  the  authority 
of  the  1930  River  and  Harbor  Act,  which  authorized  construction  of  a 
breakwater  1,300  feet  long.  In  1934,  a 400-foot  extension  to  the  breakwater 
was  constructed  under  the  Public  Works  Program  and  authorized,  after- 
the-fact,  by  the  1935  River  and  Harbor  Act.  The  1945  River  and  Harbor 
Act  authorized  dredging  of  the  area  adjacent  to  Municipal  Wharf  No. 

1 to  a depth  of  8 feet;  this  work  was  completed  in  1947.  The  1960  River 
and  Harbor  Act  authorized  a 1,700-foot-extenslon  of  the  existing  breakwater 
and  an  L-shaped  companion  breakwater  on  the  basis  of  model  tests  now 
completed.  A detached  offshore  north  breakwater  about  3,300  feet  in 
length  and  a companion  west  breakwater  about  1,100  feet  long  are  now 
proposed.  The  modified  plan  would  add  about  600  feet  of  breakwater 
to  the  project  document  plan.  Federal  funds  expended  for  construction 
and  maintenance  work  performed  by  the  Corps  of  Engineers  amount  to  about 
$1,100,000,  of  which  about  $80,000  is  for  maintenance.  The  harbor  provides 
berthing  facilities  for  about  350  recreational  small  craft  and  mooring 
facilities  for  about  30  commercial  fishing  boats.  The  present  breakwater 
does  not  provide  sufficient  protected  anchorage  for  all  fishing  craft 
based  at  the  harbor.  During  fish  runs,  more  than  100  commercial-fishing 
boats  operate  from  the  harbor.  When  storms  or  heavy  surge  occurs,  vessels 
break  from  their  moorings  and  collide  with  other  vessels,  or  wharves, 
or  are  driven  onto  the  beach.  The  modified  project  plan  will  provide 
protected  berths  for  about  1,300  small  craft  by  the  year  1990.  Moorings 
for  commercial-fishing  boats  would  be  Increased  to  about  300.  No  deep- 
draft  commercial  facilities  are  planned  for  Monterey  Harbor  at  this 
time. 

MOSS  LANDING  HARBOR 


The  1945  River  and  Harbor  Act  authorized  construction  of  jetties; 
an  entrance  channel  200  feet  wide  and  15  feet  deep;  and  an  interior 
channel  100  feet  wide,  3,200  feet  long,  and  15  feet  deep.  Including 
a turning  basin  200  feet  wide,  400  feet  long,  and  15  feet  deep.  Work 
was  completed  by  the  Corps  of  Engineers  in  1947  as  authorized.  A review 
study  was  authorized  in  1947.  This  study  will  Investigate  the  feasibility 
of  modifying  the  existing  Moss  Landing  Harbor  project  to  include  deep- 
draft  commercial-shipping  facilities.  Present  facilities  serve  a commercial- 
fishing  fleet  of  approximately  200  vessels,  which  are  berthed  in  the 
South  Harbor  in  the  east  shore  marina.  Approximately  50  recreation 
craft  are  also  berthed  in  the  marina.  On  the  west  shore,  unloading 
facilities  and  a fish  cannery  serve  the  fishing  fleet.  Fish  buyers, 
representing  canneries  in  other  areas,  purchase  fish  for  shipment  to 
their  canneries.  Additional  berths  to  accommodate  50  additional  craft 
are  now  under  construction.  No  berths  are  available  in  Elkhom  Slough, 
which  is  a continuation  of  the  entrance  channel,  due  primarily  to  the 
low  clearance  under  the  highway  bridge  - about  6 feet  at  average  tide. 

The  North  Harbor  provides  berths  for  65  yachts  in  a private  facility 
whose  lease  with  the  local  harbor  district  expires  in  1981. 
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SANTA  CRUZ  HARBOR 


Santa  Cruz  Harbor  was  constructed  under  the  authority  of  the  1958 
River  and  Harbor  Act,  which  provided  for  a small-craft  harbor  In  Woods 
Lagoon,  near  the  city  of  Santa  Cruz.  The  harbor,  which  was  completed 
In  1963,  has  an  entrance  channel  100  feet  wide  and  15  to  20  feet  deep, 
protected  by  two  jetties,  one  850  feet  long  and  the  other  1,125  feet 
long.  Other  elements  of  the  Federal  project  are  a channel  150  feet 
wide  and  10  to  15  feet  deep  and  a turning  basin  10  feet  deep  with  an 
area  of  about  1.7  acres.  Total  Federal  cost  as  of  1 July  1965  was  about 
$1,515,000  for  new  work  and  $158,000  for  maintenance.  Local  Interests' 
share  of  the  cost  of  the  navigation  features  was  $1,062,000.  The  authorized 
project  also  provides  for  construction  of  a sand-bypassing  plant,  for 
which  planning  Is  now  In  progress.  The  sand-bypassing  plant  will  cost 
an  additional  $300,000  or  more.  The  Federal  Government  will  maintain 
the  jetties  at  an  estimated  cost  of  $15,000.  Upon  completion  of  the 
sand-bypassing  plant,  local  Interests  will  assume  maintenance  of  the 
channels  and  the  turning  basin  and  will  operate  and  maintain  the  plant, 
for  which  they  will  be  reimbursed  by  the  Federal  Government  a maximum 
of  $35,000  annually.  The  harbor  handled  only  213  tons  of  waterborne 
commerce  - all  fish  - In  1965  and  berthed  about  360  recreational  boats 
and  six  fishing  boats.  Local  Interests  plan  to  double  the  capacity 
of  the  harbor  by  1972;  however,  further  excavation  of  the  lagoon,  which 
Is  a valuable  wildlife  habitat,  will  probably  be  opposed  by  conservation 
Interests. 


COMMERCIAL  NAVIGATION 


Future  Needs 


Future  needs  for  commercial  navigation  were  assessed  In  terms  of 
projected  waterborne  commerce  tonnages.  These  projections  Indicate 
that  waterborne  commerce  will  comprise  petroleum  and  petroleum  products, 
moving  through  deep-draft  offshore  terminals,  and  minor  quantities  of 
fresh  fish.  The  general  needs  of  the  tributary  area  can  be  met,  as 
they  are  at  present,  by  the  ports  of  the  South  Coastal  and  San  Francisco 
Bay  subregions.  Present  commerce  In  petroleum  and  petroleum  products 
consists  In  part,  of  domestic  petroleum  products  to  serve  the  needs 
of  fossil-fuel  power  generating  plants.  It  has  been  assumed  that  a 
part  of  the  future  power  requirements  of  the  Central  Coastal  subregion 
will  be  met  by  fossil-fuel  plants.  Tankers  with  greater  drafts  may 
join  the  coastwise  fleet,  requiring  extension  of  some  existing  submarine 
pipelines  Into  deeper  water. 

The  projected  population  growth  In  the  Salinas  Valley  directed 
attention  to  the  alternative  of  providing  a secondary  local  port  at 
Moss  Landing  to  serve  this  area.  Moss  Landing  Harbor  Is  at  the  head 
of  a pronounced  submarine  canyon,  and  has  exceptionally  suitable  entrance 
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conditions  for  a commercial  harbor;  however,  the  existing  harbor  configuration 
and  other  physical  constraints  would  limit  expansion  for  commercial 
navigation.  Within  existing  limits,  It  Is  estimated  that  a facility 
could  be  developed  to  handle  about  2,000,000  tons  of  waterborne  commerce 
annually.  However,  by  widening,  deepening  and  realigning  harbor  waterways 
to  accommodate  vessels  with  drafts  of  45  feet,  the  potential  capacity 
of  the  harbor  could  approximate  5,000,000  tons  of  waterborne  commerce 
annually.  Waterborne  commerce  projected  for  Moss  Landing  Harbor  Is  part 
of  that  Included  In  the  projections  for  the  San  Francisco  Bay  subregion; 

If  the  Moss  Landing  alternative  was  determined  to  be  feasible,  waterborne 
commerce  projections  for  the  San  Francisco  Bay  subregion  would  be  reduced 
by  an  equivalent  amount.  There  Is  Insufficient  data  upon  which  to  base 
a decision  at  this  time,  however  further  study  of  this  alternative  appears 
warranted.  The  estimated  cost  of  developing  commercial  navigation  features 
at  Moss  Landing  Is  estimated  at  $10  million,  of  which  about  $1  million 
would  be  Federal  costs. 

The  commercial  small-craft  fleet  Is  largely  comprised  of  fishing 
boats,  including  party  boats.  Party  boats  are  those  that  carry  passengers 
for  the  purpose  of  sport  fishing.  All  commerclal-flshlng  boats.  Including 
party  boats,  are  presently  decreasing  In  number.  The  decrease  In  the 
size  of  the  commercial-fishing  fleet  may  be  attributed  in  part  to  the 
loss  of  the  California  sardine,  an  Important  forage  fish,  and  In  part 
to  other  factors,  which  Include  more  efficient  equipment  and  techniques, 
larger  vessels,  and  fewer  part-time  fishermen.  Whatever  the  reason, 
the  trend  In  commerclal-flshlng  boats  has  been  downward.  No  major  Increase 
is  likely  in  the  number  of  vessels  involved,  although  their  average 
length  may  increase.  The  commercial  and  party-boat  fishing  fleet  can 
be  accommodated  In  the  harbors  required  to  meet  the  recreational  small- 
craft  needs  of  the  subregion;  however,  a need  for  additional  terminal 
facilities  for  the  receipt  of  fresh  fish  Is  Indicated.  Additional  terminal 
facilities  would  enable  the  fishing  fleet  to  more  efficiently  harvest 
the  ocean  resources  of  the  subregion. 

RECREATIONAL  NAVIGATION 


General 


Projections  of  future  recreational-boat  ownership  was  based  on 
the  methodology  used  In  the  "California  Small-Craft  Harbors  and  Facilities 
Plan,  Comprehensive  Report",  dated  March  1964,  prepared  for  the  State 
of  California.  The  future  needs  for  recreational  navigation  were  assessed 
In  terms  of  permanent  berthing  facilities,  launching  facilities,  and 
transient  and  destination  facilities.  These  needs  are  discussed  In 
the  following  paragraphs  and  are  summarized  on  Table  CC-3. 
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Berthing  Facilities 


Present  and  projected  needs  for  berthing  facilities  were  based 
upon  evaluation  of  the  positive  effects  of  Increased  disposable  Income 
on  berthable-boat  ownership  and  the  negative  effects  of  congestion. 
Congestion  would  not  have  a measurable  effect  upon  the  Central  Coastal 
subregion.  The  theoretical  ratio  of  berthable  boats  to  population  was 
estimated  at  2.5  berthable  boats  per  thousand  population  In  1965,  3.8 
In  1980,  5.0  In  2000,  and  5.5  In  2020.  Applying  the  computed  ratios 
to  population  projections  for  the  subregion  resulted  In  a theoretical 
demand  for  berths  for  about  22,000  boats  by  the  year  2020.  The  subregion's 
existing  shallow-draft  harbors  will  require  enlargement  and  additional 
new  harbors  would  be  required  to  accommodate  chu  projected  berthing 
needs.  (See  Table  CC-4.) 


Trallered-boat  Facilities 

The  present  and  projected  needs  for  trallered-boat  facilities  were 
based  upon  the  estimated  use  of  ocean  waters  by  trallered-boats  as  presented 
In  the  "Comprehensive  Report"  previously  cited.  Trallered-boat  facilities 
in  the  Central  Coastal  subregion  serve  several  adjacent  subregions. 

Future  needs  Include  additional  coastal  launching  sites  to  provide  access 
to  presently  Inaccessible  reaches  of  the  coast  and  to  serve  dispersed 
population  centers.  All  of  the  required  launching  ramps  would  not. 
Initially,  be  utilized  to  full  peak-day  capacity;  however,  as  the  trallered- 
boat  population  Increases,  launching  ramp  use  would  approach  maximum 
peak-day  capacity.  Estimated  launching  facilities  required  are  given 
In  Table  CC-3. 


Transient  and  Destination  Facilities 

The  110  nautical  miles  between  Santa  Barbara  Harbor  and  Morro  Bay, 
and  the  102  nautical  miles  from  Morro  Bay  to  Monterey  Harbor  are  dangerously 
long  reaches  of  shoreline  for  small  vessels  during  periods  of  adverse 
weather.  A long-accepted  criteria  has  been  that  all-weather  harbors 
of  refuge  should  be  spaced  about  35  nautical  miles  apart.  This  distance 
Is  based  on  considerations  of  how  far  a small  vessel  can  travel  after 
receipt  of  weather  warnings,  and  under  worsening  weather  conditions, 
to  reach  refuge. 


Intracoastal  cruising  by  recreational  vessels,  at  the  present  time. 
Is  severely  constrained  by  the  lack  of  a chain  of  harbors  of  refuge 
In  the  subregion.  Additional  harbors  of  refuge  would  be  required  to 
provide  Increased  safety  for  ocean  boaters  by  minimizing  the  risk  to 
life  and  property  from  sea  and  weather  hazards  and  from  accidents.  These 
harbors  would  also  enhance  recreational  opportunities  by  providing  new 
boating  destinations,  thus  encouraging  cruising,  opening  presently  under- 
exploited  fishing-grounds  to  recreational  fishing,  and  making  additional 
ocean  reaches  and  coastal  segments  available  to  boaters  with  safety. 
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Each  all-weather  harbor  of  refu)?e  would  require  the  following 
facilities:  (1)  an  entrance  that  can  be  navigated  at  all  but  the 

most  extreme  periods  of  the  worst  storms;  (2)  appropriate  navigation 
aids;  (3)  a public  landing;  (4)  a protected  anchorage  area  for 
transient  vessels;  (5)  land  access;  (6)  communications  facilities; 

(7)  fuel  for  transient  boats;  (8)  a potable  water  supply  and  (9)  san- 
itary facilities.  The  estimated  peak-period  overnight  transient  use 
Is  summarized  In  Table  CC-3. 
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Means  to  Satisfy  Future  Needs 

The  means  to  satisfy  future  needs  for  commercial  navigation  In 
the  Central  Coastal  subregion  would  consist  of  extension  of  offshore- 
petroleum  facilities  by  private  Interests,  If  required,  and  provision 
of  mooring  and  terminal  facilities  for  light-draft  commercial  vessels 
In  existing  and  future  shallow-draft  recreational  harbors.  The  means 
to  satisfy  future  needs  are  defined  In  terms  of  required  berths  and  termi- 
nal facilities.  (See  Table  CC-2.)  The  future  needs  for  light-draft 
recreational  and  commercial  navigation  could  be  met  through  providing 
a chain  of  harbors,  spaced  generally  35  nautical  miles  apart,  and 
providing  protected  water  area  sufficient  to  berth  the  recreational  and 
commercial  small  craft  generated  by  the  subregion.  These  harbors  would 
also  provide  destinations  for  cruising  recreational  boats  and  launching 
facilities  for  trallered  boats  desiring  to  use  the  coastal  waters  of  the 
subregion.  (See  Table  CC-5.) 

Natural  sites  that  could  be  Improved  to  provide  harbors  of  refuge 
at  reasonable  cost  are  very  few  alc’  ; the  Central  coast.  The  most 
suitable  sites  In  the  reach  from  Santa  Barbara  to  Morro  Bay  are  Cojo 
Anchorage,  near  Point  Conception,  I'd  Point  Sal.  The  most  suitable 
sites  In  the  reach  from  Morro  Bay  to  the  north  boundary  of  the  sub- 
region  are  San  Simeon  Bay  and  the  mouth  of  Big  Sur  River,  near  Point 
Sur.  With  the  existing  harbors,  these  additional  harbors  would  provide, 
generally,  a 35-mlle  spacing,  although  the  distance  between  San  Simeon 
and  Big  Sur  Is  about  51  nautical  miles.  Unfortunately,  there  Is 
no  reasonable  site  In  this  reach;  development  of  an  additional  harbor 
could  be  accomplished,  but  at  a very  high  cost.  The  Channel  Islands 
do  not  have  any  harbors  or  all-weather  natural  protection.  The  Islands 
afford  a very  desirable  destination  for  recreational  boats  and  are  also 
an  Important  fishing  area.  A minimum  of  one  harbor  of  refuge  on  each 
Island  — Santa  Cruz,  Santa  Rosa  and  San  Miguel  — would  be  required. 
Future  public  acquisition  of  Santa  Cruz  and  Santa  Rosa  Island  would  be 
highly  desirable  and  would  help  to  relieve  considerable  pressure  on 
overcrowded  destinations  In  the  South  Coastal  subregion. 


The  required  additional  berthing  capacity  could  be  provided  by 
expanding  the  subregion's  six  existing  shallow-draft  harbors;  by 
developing  two  new  multiple-purpose  harbors  — one  in  the  vicinity  of 
Sand  Point  and  one  in  the  vicinity  of  Santa  Cruz  Point;  and  by  pro- 
viding for  future  development  of  Cojo  and  San  Simeon  harbors  of  refuge 
into  multiple-purpose  harbors.  Trallered-boat  facilities  adequate  to 
meet  future  needs  could  be  constructed  within  existing  and  future 
harbors,  within  Morro  Bay,  along  the  mainland  shoreline  at  protected 
locations  south  of  Point  Conception,  and  within  Monterey  Bay. 

Estimated  future  needs  for  launching  and  berthing  facilities,  and 
deficiencies  are  shown  in  Table  CC-5. 

At  present,  terminal  facilities  for  fresh  fish  and  minor  quantities 
of  general  cargo  are  located  at  Santa  Barbara  Harbor,  Port  San  Luis,  Morro 
Bav  Harbor,  Monterey  Harbor,  and  Moss  Landing.  It  is  recommended 
that  additional  terminal  facilities  should  be  provided  at  two  of  the 
additional  harbors  of  refuge  that  would  be  required.  Most  likely  sites 
for  these  facilities  are  Point  Sal  and  San  Simeon  Bay. 


Implementation 

Construction  of  navigation  facilities  in  the  Central  Coastal  subregion 
would  require  dredging  or  filling  of  about  27  million  cubic  yards  of 
material  between  the  years  1966  and  2020,  and  construction  of  about 
8.8  miles  of  protective  breakwaters  and  jetties.  This  work  would  all 
be  in  connection  with  shallow-draft  facilities  for  small  craft,  primarily 
recreational  boats.  If  a secondary  commercial  port  at  Moss  Landing 
were  to  be  developed,  dredging  of  an  additional  1,200,000  cubic  yards 
would  be  required.  Estimated  construction  quantities  for  recreational 


navigation  features. 

are 

as 

follows : 

Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Dredging  navigation 
features 

Cu. 

yds 

3,600,000 

1,600,000 

4,000,000 

Other  dredging  or 
borrow 

Cu. 

yds 

4,650,000 

10,000,000 

3,000,000 

Breakwaters  and 
jetties 

Lin 

ft. 

10.500 

21.000 

15.000 

Maintenance  would  consist  of  maintenance  dredging  of  navigation 
features  and  other  water  areas  and  maintenance  of  protective  structures. 

It  is  estimated  that  the  quantities  of  annual  average  maintenance  dredging 
and  sand-bypassing  required  to  maintain  the  existing  and  potential  small 
craft  navigation  facilities  would  be  as  follows: 
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Total  cubic  yards 


1965 


1980 


2000 


2020 


Federal 

Non-Federal 

Total 


300.000 

180.000 
480,000 


320,000  500,000 


240.000 


280,000 


670.000 

360.000 


560,000  780,000  1,030,000 


Order-of -magnitude  estimates  of  first-costs  and  operation  and  main- 
tenance for  required  navigation  improvements  were  based  upon  historical 
cost  trends,  costs  for  typical  existing  facilities,  average  unit  costs 
for  dredging  and  breakwater  construction,  and  existing  preliminary 
cost  estimates  adjusted  to  1965  price  levels.  Bases  for  cost  estimates 
and  for  cost  allocations  are  set  forth  in  the  Regional  Summary. 


Estimated  future  costs  would  be  as  follows: 

Summary  of  first  costs 


Feature 

1966-1980 

1981-2000 

2001-2020 

(millions) 

(millions) 

(millions) 

Commercial  navigation 

0 

0 

0 

Recreational  navigation 

Federal 

$8.1 

$10.7 

$9.1 

Non-Federal 

23.6 

25.9 

14.4 

Summary  of 

annual  maintenance 

costs 

Feature 

1980 

2000 

2020 

(millions) 

(millions) 

(millions) 

Commercial  navigation 

0 

0 

0 

Recreational  navigation 

Federal  maintenance 

$1.0 

$1.5 

$2.0 

Non-Federal  maintenance 

0.7 

0.8 

1.1 

j 
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TABLE  CC-1 


Summary  of  Waterborne  Commerce^'^ , 1965-2020 


Type  of  Commerce 

1965^/ 

1980 

2000 

2020 

Foreign  exports 

General  cargo 

0 

1I4O 

II4O 

II4O 

Total,  exports 

0 

iW 

1^0 

i5o 

Foreign  imports 

Total,  inqjorts 

0 

0 

0 

0 

Coastwise  shipments 

Crude  petroleiam 

5,890 

6,1490 

6,610 

6,630 

Petroleum  products 

U6l 

I46O 

1460 

I46O 

Total,  shipments 

^,950 

7,070 

7,090 

Coastwise  receipts 

Crude  petroleum 

3h 

20 

20 

20 

Petroleum  products 

1,019 

1,060 

1,060 

1,070 

Fish  and  shellfish 

19 

20 

30 

30 

Total,  receipts 

1,072 

1,100 

1,110 

1,120 

3 / 

Total  Commerce  — 

Crude  petroleum 

5,92U 

6,510 

6,630 

6,650 

Petroleum  products 

1,1480 

1,520 

1,520 

1.530 

Fish  and  shellfish 

19 

20 

30 

30 

General  cargo 

0 

II4O 

II4O 

II4O 

Grand  total,  subregion 

8,190 

8,320 

^T350 

1/  Thousands  of  short  tons. 

2/  From  "Waterborne  Commerce  of  the  United  States,  Part  1+", 
Department  of  the  Amy , Corps  of  Engineers . 

3/  Through  offshore  petroleum  terminals  and  shallow-draft  harbors. 
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CENTRAL  COASTAL  SUBREGION 
TABLE  CC-2 

Existins  and  Projected  Commercial  NaviRation 
Features  and  Terminal  Facilities , 196^-2020 


OFFSHORE  PETROLEUM  TERMINALS  (DEEP  DRAFT) 
Navigation  features : 

Depth , feet : 


Carpenteria 

6o 

60 

60 

6o 

Ellwood 

60 

60 

60 

60 

Capitan 

32 

36 

45 

Gaviota 

36 

36 

45 

Estero  Bay 

36 

36 

45 

San  Luis  Obispo 

32 

36 

U5 

45 

Terminal  facilities : 

Terminals , nxmber 

6 

6 

6 

6 

SHALLOW-DRAFT  FACILITIES-^ 
^ermina^  facilities : 
Terminals , number 


' ^e»itures  of~ recreational  harbors  would  be  adequate  for 
commercial  use. 


CMTRAL  COASTAL  SUBREGION 


TABLE  CC-3 


1965  1980  2; 


Berthable  boats 


Ratio,  berthable  boats  per 
thousand  population 

3.8 

5.0 

5.5 

Subregion  population , 
thousands 

687 

1,066 

2,080 

i+,063 

Number  of  berths  needed 

1,720 

U,U00 

10,U00 

22,000 

Trailered  boats 

Number  of  trailered  boats 
using  navigable  waters 

2,200 

l+,600 

12,800 

30,500 

Number  of  peak-day 
laisichings 

i+75 

1,000 

2,800 

6,600 

Launching  facilities 
needed  £/ 

35 

50 

85 

iko 

Transient  boats 

Number  of  peak-weekend 
overnight  transient 


L i CKMTRAL  COASTAL  SUBRLGIOM 

f 

TABLE  CC-I4 


Berthing  Capacity  of  Existing.  Programmed  and  Projected  Facilities. 

196^-2020 

Berthing  Capacity 


1. 


1965 

1980 

2000 

2020 

EXISTING  FACILITIES  (1965) 

Federal  projects:  ^ , 

Santa  Barbara  Harbor—' 

565 

700 

700 

700 

Port  San  Luis 

0 

0 

0 

0 

Morro  Bay  Harbor 

175 

300 

300 

300 

Monterey  Harbor 

350 

350 

350 

350 

Moss  Landing  Harbor 

50 

50 

50 

50 

Santa  Cruz  Harbor 

360 

360 

360 

360 

Subtotal,  Federal 

1,500 

IjSo 

T/fSo 

ITrSo 

Non-Federal  improvements: 
None. 

TOTAL,  EXISTIiiG  FACILITIES-^ 


1,300  1,760  1,T60  1,T60 


2.  FACILITIES  PROGRAMMED  FOR  CONSTRUCTION  (1965)-^ 


Federal  projects: 


Santa  Barbara  Harbor  Expansion 

1,000 

2,000 

2,000 

Port  San  Luis  Harbor  Expansion 

500 

1,000 

1,500 

Santa  Cruz  nai'bor  Expansion 

500 

500 

500 

Subtotal,  Federal 

2.000 

3.500 

4.000 

Non-Federal  improvements : 


CEiNTRAL  COASTAL  SUBREGION 


TABLE  CC-4 

Berthing  Capacity  of  Existing,  Programmed  and  Projected  Facilities, 
1963-2020' " (ConTH 


Berthing  Capacity 


1963 

1980 

2000 

2020 

3.  PROJECTED  FACILITIES  NOT  PROGRAMMED 
Federal  projects 

Santa  Barbara  County 

0 

0 

1,000 

San  Luis  Obispo  County 

0 

300 

2,700 

Monterey  County 

0 

430 

2,200 

Santa  Cruz  County 

0 

^.630 

6,130 

Subtotal,  Federal 

0 

3,600 

12,030 

Non-Federal  improvements 

Santa  Barbara  County 

240 

1,340 

4,190 

San  Luis  Obispo  County 

0 

0 

0 

Monterey  County 

0 

0 

0 

Santa  Cruz  County 

0 

0 

0 

Subtotal,  non-Federal 

240 

iT3^ 

^>190 

TOTAL  PROJECTED  FACILITIES 

NOT  PROGRAMMED 

240 

3,140 

16.240 

GRAND  TOTAL  1 , 300 

4,000 

10,400 

22,000 

1/  Santa  Barbara  Harbor  was  constructed  by  local  interests,  but  is  a 
Federal  maintenance  project. 

2/  Not  including  about  230  unsafe  or  substandard  facilities. 

Authorized  Federal  project,  non-Federal  and  private  improvements 
under  construction. 
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LEGEND 


CUYLER  HARBOR 


N, 


LEGEND 


CIAL  NAVIGATION 


D DEVELOPMENT  (1965) 

^ting  non-Federal  oil  terminal 

Ial  development 

bting  oil  terminal  that  may  require  extension 


RECREATIONAL  NAVIGATION 

EXISTING  DEVELOPMENT  (1965) 

Existing  Federal  project  harbor 
POTENTIAL  DEVELOPMENT 

Existing  harbor  programmed  for  expansion 

Existing  harbor  requiring  expansion, 
not  programmed 

A Possible  site  for  harbor  to  meet  future  requirements 


\ 


s wr A i{  \mt  \HA  ci>. 


CARPENTERIA  TERMINAL 


GOLETA 


CHINESE  HARBOR 


^ //\  SANTA  CRUZ  IS. 

/ CO iO  ANCHORAGE  A ^ 

BECHERS  BAY 

/\  y / SANTA  ROSA  IS 

SAN  MIGUEL  IS.  N i r 


SAND  POINT 


SANTA  BARBARA  HARBOR 


I ELLWOOD  TERMINAL 
I CAP/TAN  TERMINAL 


^ GAVIOTA  TERMINAL 


SAN  MIGUEL  IS. 


CUYLER  HARBOR 


CENTRAL  COASTAL  SUBREGION 
CALIFORNIA  REGION 

NAVIGATION  DEVELOPMENT 

W 0 10 TO 

SCALE  IN  MILES 


NC- NORTH  COASTAL 
SF  - SAN  FRANCISCO  BAY 
CC  — CENTRAL  COASTAL 


SC  — SOUTH  COASTAL 


SACRAMENTO  BASIN 
DELTA -CENTRAL  SIERRA 
SAN  JOAQUIN  BASIN 
TULARE  BASIN 


NORTH  LAHONTAN 


SOUTH  LAHONTAN 


COLORADO  DESERT 


SOUTH  COASTAL 
SUBREGION  OF  THE 
CALIFORNIA  REGION 


'A  \ / 


General 

The  South  Coastal  subregion  occupies  the  extreme  southwestern  part 
of  the  Region  and  extends  from  the  Pacific  Ocean  to  the  divide  of  the 
coastal  ranges:  and  from  the  California-Mexico  boundary  north  to  near  the 
Ventura-Santa  Barbara  County  line.  The  subregion  is  described  in  detail 
in  Appendix  II.  The  South  Coastal  subregion  contains  over  one-half  of  the 
Region's  population.  Because  of  its  desirable  climate  and  other  favorable 
factors  such  as  location,  transportation,  and  harbor  facilities,  the  area 
has  experienced  very  intensive  growth  in  population  and  industry.  Economic 
activities  are  diverse  and  include  agriculture,  finance,  mineral  production, 
manufacturing  and  foreign,  retail  and  wholesale  trade. 

The  subregion  has  only  one  large  natural  bay,  San  Diego  Bay,  and  no 
navigable  rivers  or  inland  waterways;  commercial  and  recreational  navigation 
facilities  are  largely  man-made.  The  Federal  cost  for  deep-  and  shallow- 
draft  navigation  improvements  in  the  subregion,  exclusive  of  the  U.  S. 

IJavy  expenditures,  has  amounted  to  about  $63  million  for  construction  and 
$11  million  for  maintenance. 

The  fine  natural  harbor  at  San  Diego  is  isolated  from  the  interior 
by  mountains.  The  geography  of  inland  trade  routes  has  favored  the  growth 
of  the  Los  Angeles  area  as  the  commercial  center  of  southern  California. 

One  of  the  largest  man-made  ports  in  the  world,  Los  Angeles-Long  Beach 
harbors,  has  been  constructed  to  serve  this  commercial  complex. 

One-third  of  all  the  waterborne  commerce  of  California  passes  through 
the  ports  of  the  South  Coastal  subregion:  over  30  percent  of  the  waterborne 
commerce  of  California  passes  through  the  Los  Angeles-Long  Beach  harbors. 
This  port  handled  almost  33,000,000  tons  of  waterborne  commerce  in  1965, 
representing  a monetary  benefit  to  the  community  of  over  $263  million. 

Landward,  the  ports  of  the  subregion  serve  the  southwestern  quarter 
of  the  United  States  and  northern  Mexico.  Seaward,  the  ports  draw  commerce 
from  over  half  of  the  world.  Over  90  percent  of  the  commerce  is  derived 
from,  or  used  within,  the  southern  half  of  the  California  region. 

In  1965,  commercial  fish  landed  in  the  subregion  amounted  to  280,000 
tons  and  represented  about  80  percent  of  the  fish  landed  in  the  California 
region. 

The  navigable  waters  of  the  South  Coastal  subregion  have  been  used 
for  recreational  boating  since  the  founding  of  the  San  Diego  Yacht  Club 
in  1886;  by  1938,  about  6,000  pleasure  craft  were  berthed  in  the  subregion. 


SC-1 


r 
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In  1965,  about  17,600  recreation  boats  — 44  percent  of  all  of  the  re- 
creational boats  in  the  California  Region  — were  berthed  in  the  coastal 
harbors  of  the  South  Coastal  subregion.  Over  one-quarter  of  the  recrea- 
tional boats  in  the  California  region  were  owned  by  residents  of  coastal 
Los  Angeles  County  alone.  Trailered-boat  use  of  the  coastal  harbors  and 
launching  sites  in  1965  is  estimated  at  about  400,000  activity  days. 

The  South  Coastal  subregion  has  few  inland  waters;  however,  its 
coastal  waters  are  heavily  used  for  recreational  navigation.  The  ocean 
is  rarely  rough  enough  to  be  hazardous  for  small  craft:  nevertheless,  many 
of  the  subregion's  trailered  boats  use  the  inland  waters  of  other  subregions, 
particularly  for  weekend  and  vacation  use. 

Existing  Development 


i COMMERCIAL  NAVIOATION 

General 

Los  Angeles-Long  Beach  harbors  function  as  a single  port  complex  and 
together  account  for  over  80  percent  of  the  waterborne  commerce  in  the 
South  Coastal  subregion.  Other  deep-draft  commercial  harbors  in  the  subregion 
are  San  Diego  Harbor  and  Port  ilueneme  Harbor.  Port  Hueneme  Harbor  is  jointly 
used  by  the  U.S.  Navy  and  commercial  shipping  interests.  The  subregion 
also  has  two  solely  military  harbors  — Del  Mar  Boat  Basin,  near  Camp 
Pendleton,  and  the  Anaheim  Bay  Naval  Weapons  Station  Harbor.  In  addition, 
there  are  deep-draft  offshore  petroleum  terminals  at  Encina  (near  the 
town  of  Encinitas  in  San  Diego  County),  El  Segundo,  Huntington  Beach, 
and  Ventura.  The  location  is  shown  on  Map  SC-1. 

Los  Angeles-Long  Beach  harbors  and  San  Diego  Harbor  are  Federal  deep- 
draft  navigation  projects.  Port  Hueneme  Harbor  is  a non-Federal  public 
imorovenent  and  the  offshore  petroleum  terminals  are  private  Improvements. 

The  waterborne  commerce  of  the  subregion  is  summarized  in  Table  SC-1. 

The  existing  commercial  navigation  harbors  and  improvements  are  discussed 
in  the  following  paragraphs. 

Los  Angeles-Long  Beach  1 larbors 

The  first  Federal  work  at  Los  Angeles-Long  Beach  harbors  was  authorized 
by  the  River  and  Harbor  Act  of  1871,  which  provided  for  the  improvement 
by  the  Corps  of  Engineers  of  Wilmington  Harbor  — now  a part  of  Los  Angeles 
harbor.  Numerous  and  extensive  improvements  to  meet  the  demands  of  steadily 
expanding  commerce  were  authorized  by  subsequent  River  and  Harbor  Acts. 

The  project  has  been  completed  except  for  completion  of  dredging  of  East 
Basin  in  Los  Angeles  harbor  and  is  under  Federal  maintenance  by  the  Corps 
of  Engineers. 
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Aerial  view  of  a portion  of  Los  Angeles  Harbor  illustrates 
the  complexity  of  this  man-made  harbor.  Part  of  the  break- 
water protecting  the  harbor  is  visible  in  the  upper  left. 

(Photo  courtesy  of  Port  of  Los  Angeles) 


This  3^ -acre  container  terminal  at  the  Port  of  Los  Angeles 
features  a 40-ton  crane  that  can  load  two  containers  simul- 
taneously in  about  3 minutes. 

(Photo  courtesy  of  Port  of  Los  Angeles) 


The  harbors  have  a protected  water  area  of  about  18  square  miles, 
including  contiguous  outer  harbors  with  anchorage  areas  protected  by  more 
than  8 miles  of  stone  breakwaters,  and  inner  harbors  connected  by  a naviga- 
ble waterway  with  an  authorized  project  depth  of  35  feet  and  width  of 
400  feet.  Turning  basins  and  connecting  channels  in  the  inner  harbors 
have  authorized  project  depths  of  35  and  40  feet.  The  Los  Angeles  and 
Long  Beach  entrance  channels  have  been  dredged  by  local  interests  to  a 
depth  of  52  feet  to  provide  access  to  supertanker  wharfs.  Some  areas 
of  both  harbors  have  depths  of  over  40  feet  because  of  subsidence  and 
dredging  for  borrow  material.  Traffic  through  Los  Angeles-Long  Beach 
harbors  includes  almost  every  class  of  commodity.  The  1965  waterborne 
commerce  was  33,000,000  tons:  19,000,000  tons  were  foreign,  and  14,000,000 
tons  were  domestic.  (See  Table  SC-2).  The  leading  commodities  handled 
in  1965  were  crude  petroleum,  petroleum  products,  iron  ore,  iron  and  steel 
products,  industrial  products,  and  lumber.  Data  on  1965  vessel  traffic 
reflect  over  11,000  trips  (including  passage  inbound  and  outbound  as  one 
trip).  The  harbors  have  137  berths,  and  about  1,400  acres  of  cargo-handling 
area,  including  transit  sheds,  warehouses,  and  open  storage  areas.  Physical 
data  are  summarized  in  Table  SC-5. 

A major  facility  of  the  U.S.  Navy  occupies  the  West  Basin  of  Long 
Beach  Harbor.  The  facility  is  comprised  of  the  Long,  Beach  Naval  Shipyard 
and  U.S.  Naval  Station  and  is  home  port  to  over  100  ships  of  the  Pacific 
Fleet.  A small  adjacent  area  of  Los  Angeles  Harbor  is  also  occupied 
by  U.S.  Navy  facilities. 

The  harbors  also  berth  commercial  fishing  vessels  and  about  3,400 
pleasure  craft.  Los  Angeles  Harbor  is  the  only  regularly  scheduled  port 
of  call  for  passenger  vessels  south  of  San  Francisco.  In  1965,  about 
530,000  passengers  embarked  and  disembarked  at  Los  Angeles;  however, 

90  percent  of  these  passengers  were  carried  aboard  the  excursion  ship 
to  Santa  Catalina  Island.  The  remaining  48,000  passengers  were  carried 
on  about  510  passenger  or  cargo-passenger  vessel  arrivals  at  the  port. 

The  Federal  first  costs,  through  1 Julv  1965,  for  the  existing  project 
exceed  $32  million.  The  Federal  government  has  spent  nearly  $3  million 
for  maintenance.  An  additional  $409  million  has  been  spent  by  local 
and  private  interests  for  port  development,  ancillary  facilities  and 
maintenance . 

Preliminary  plans  prepared  by  the  two  harbors  pronose  extensiye 
deyelopment  to  meet  expanding  needs  by  filling  areas  of  the  outer  harbor 
to  form  moles  and  basins.  A major  expansion  into  the  outer  harbor.  Pier 
' J" , was  completed  by  the  Port  of  Long  Beach  in  late  1964.  It  was  estimated 
that  Pier  "J"  would  satisfy  growth  needs  of  the  Port  of  Long  Beach  until 
1975,  but  the  facility  reached  saturation  by  1970.  The  Corps  of  Engineers 
is  presently  conducting  a study  to  determine  the  need  for  further  improyement 
of  both  harbors. 
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San  Diego  Harbor 


San  Diego  Harbor,  with  a water  area  of  about  18  square  miles,  is 
used  by  the  U.S.  Navy,  coitimercial  vessels,  fishing  boats  and  recreational 
craft.  San  Dle.go  Harbor  contains  one  of  tlie  largest  U.S.  Navy  establishments 
in  the  United  States.  Navy  requirements  are  largely  responsible  for 
the  character  and  extent  of  the  existing  navigation  Improvements.  Federal 
improvement  of  San  Diego  Harbor,  authorized  by  the  River  and  Harbor  Act 
of  1852,  was  the  first  Federal  navigation  improvement  in  California. 

Numerous  improvements  to  meet  the  demands  of  expanding  commerce  were 
authorized  in  subsequent  River  and  JIarbor  Acts.  About  97  percent  of 
the  improvements  authorized  prior  to  1968  were  completed:  the  remaining 
3 percent  consisted  of  additional  dredging.  The  1968  River  and  Harbor 
Act  deleted  the  uncompleted  parts  of  the  existing  prelect  and  authorized 
further  improvements,  which  are  discussed  under  the  heading  "Means  to 
Satisfy  Future  Needs".  As  of  1965,  channels  used  by  naval  vessels  had 
been  dredged  to  a depth  of  42  feet  by  the  U.S.  Navy.  The  turning  basin 
had  a project  depth  of  35  feet,  the  anchorage  areas  had  project  depths 
ranging  from  26  to  35  feet,  and  oth^r  channels  in  the  harbor  had  project 
depths  of  20  and  30  feet. 

The  1965  waterborne  commerce  through  San  Diego  Harbor  amounted  to 
1,509,000  tons  in  1965,  about  4 percent  of  the  waterborne  commerce  in 
the  subregion.  (See  Table  SC-3).  Principal  commodities  were  petroleum 
products,  potash,  and  lumber.  In  1965,  vessel  traffic  was  about  1,600 
trips  (including  passage  inbound  and  outbound  as  one  trip) . The  harbor 
had  16  berths,  about  25  acres  of  transit  sheds  and  warehouses,  and  about 
2 acres  of  open  storage.  The  harbor  also  berthed  comm.ercial  fishing 
vessels  and  an  estimated  1,500  pleasure  craft.  Physical  data  are  summarized 
in  Table  SC-5. 

The  Federal  first  costs,  excluding  U.S.  Navy  costs,  am.ount  to  about 
$9,400,000.  The  Federal  government  has  spent  about  $660,000  for  mainte- 
nance of  the  general  navigation  features.  The  Navy  has  spent  about 
$45,000,000  for  navigation  improvements  in  San  Diego  harbor.  Local  public 
interests  have  spent  over  $30,000,000  for  harbor  improvements  and  mainte- 
nance, and  private  Interests  hav’  spent  an  additional  $22,000,000  for 
small-craft  Improvements  and  maintenance. 

Port  Hueneme  Harbor 


Port  Hueneme  Harbor  is  a non-Federal  improvement  constructed  in 
1939  and  1940  by  the  Oxnard  liarbor  District.  As  a wartime  requirement, 
the  U.S.  Navy  acquired  the  harbor  by  condemnation  in  1942,  adding  more 
wharfage  and  terminal  facilities.  In  1947,  the  Navy  leased  the  wharfage 
and  terminal  facilities  originally  constructed  by  the  Oxnard  Harbor  District 
back  to  the  District.  Since  1947,  the  Oxnard  Harbor  District  has  conducted 
limited  commercial  operations  served  by  navigable  waterways  administered 
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by  the  U.S.  Navy.  The  harbor  Is  a man-made  landlocked  harbor  with  a 
protected  water  area  of  about  80  acres  connected  to  the  open  sea  by  a 
jetty-protected  entrance  channel  with  controlling  depths  of  40  and  36 
feet.  The  harbor  interior  has  a controlling  depth  of  32  feet.  Physical 
data  are  summarized  in  Table  SC-5.  The  U.S.  Navy  facilities  are  used 
for  military  cargo  destined  to  the  Pacific  area.  Non-military  waterborne 
commerce  amounted  to  103,000  tons  in  1965.  (See  Table  SC-4).  Traffic 
to  the  commercial  terminal  in  that  year  was  62  vessels.  The  leading 
import  commodity  has  been  lumber;  the  leading  export  commodity  has  been 
dlatomaceous  earth.  Port  Hueneme  lies  within  the  tributary  area  of  Los 
Aneeles-Long  Beach  harbors.  The  area  within  which  Port  Kueneme  is  able 
to  compete  successfully  with  these  harbors,  because  of  transportation 
advantages,  comprises  parts  of  the  South  Coastal,  Central  Coastal,  and 
Tulare  Basin  subregions.  Commercial  operations  presently  are  hampered 
by  lack  of  facilities.  A Federal  navigation  project  for  Port  Hueneme 
Harbor  has  been  authorized;  the  plan  of  improvement  is  contained  in  House 
Document  362,  90th  Congress,  2d  session. 

Deep-draft  Offshore  Petroleum  Terminals 

Private  interests  have  constructed  four  deep-draft  offshore  terminals 
consisting  of  pipelines  for  transfer  of  petroleum  products.  The  depths 
of  water  at  the  terminals  vary  from  40  to  58  feet.  (See  Table  SC-5). 

The  terminals  at  Huntington  Beach  and  El  Segundo  (see  Map  SC-1)  both 
handle  foreign  and  domestic  crude  petroleum  in  addition  to  petroleum 
products.  The  offshore  petroleum  terminals  handled  almost  15  percent 
of  the  waterborne  commerce  of  the  subregion  in  1965. 

RECREATIONAL  NAVIGATION 

In  1965,  about  17,600  small  craft  were  permanently  berthed  or  moored 
in  the  South  Coastal  subregion  in  8 existing  small-craft  harbors,  and 
in  marinas  within  deep-draft  harbors.  One  additional  coastal  small- 
craft  harbor,  Dana  Point  Harbor,  is  under  construction,  and  will  provide 
some  small-craft  facilities  in  1971.  The  location  of  the  harbors  and 
marinas  is  shown  on  Map  SC-2;  the  number  of  existing  berths  in  each  harbor 
or  marina  is  given  in  Table  SC-7. 

Trailered-boat  facilities  are  located  within  all  of  the  existing 
small-craft  harbors  and  at  many  of  the  marinas  within  deen-draft  harbors. 
Launching  facilities  are  also  located  on  about  10  coastal  piers,  and 
along  the  shores  of  bays.  Facilities  consist  of  hoists  or  ramps  for 
placing  trallered  small  craft  into  the  water  and  of  dry-storage,  or  space 
where  a trallered  boat  may  be  stored  ashore  near  the  launching  facility. 

An  inventory  made  by  the  State  of  California  Department  of  Harbors  and 
Watercraft  Indicates  that  there  were  about  325  "equivalent  lanes"  of 
launching  facilities  in  1965  — an  equivalent  lane  consists  of  a 12- 
foot-wlde  ramp,  or  a hoist  with  equal  launching  capability. 


The  Federal  first  costs  for  snail  craft  navigation  improvements, 
through  1 July  1965,  in  the  South  Coastal  subregion  were  over  $22  million; 
Federal  maintenance  work  has  cost  almost  $2  million.  In  recent  years, 
annual  maintenance  costs,  exclusive  of  sand  bypassing  solely  for  beach 
nourishment,  have  amounted  to  about  $120,000  annually.  Required  local 
cooperation  in  the  navigation  features  of  the  Federal  projects  has  amounted 
to  about  $42  million,  and  local  interests  have  spent  an  additional  $35 
million  in  non-revenue-producing  improvements.  The  revenue-producing 
private  investment  in  the  harbors  is  estimated  to  be  in  excess  of  one 
billion  dollars. 

The  boats  presently  berthed  in  the  coastal  harbors  in  the  South 
Coastal  subregion  are  almost  entirely  derived  from  within  the  subregion. 

A detailed  survey  made  in  1967  showed  that  less  than  2 percent  of  the 
berthed  boats  were  owned  by  persons  living  outside  of  the  subregion. 

Over  one-half  of  the  berthed  boats  were  owned  by  persons  living  within 
10  to  15  miles  of  a harbor.  The  tributary  area  generating  trailered- 
boat  use  of  South  Coastal  marine  facilities  varies  according  to  the 
type  of  use;  75  percent  of  the  total  use  of  marine  facilities  by  trailered 
boats  consists  of  one-day  use  and  originates  from  the  same  tributary 
area  as  the  berthed  boats.  Weekend  use  and  vacation  use,  together  repre- 
senting 25  percent  of  total  use,  are  generated  frc"  ~ more  extensive 
tributary  area.  The  median  distance  traveled  on'  ir  recreation 

is  generally  estimated  at  about  100  miles  for  we^  and  150  to  200 

miles  for  vacations.  Thus,  the  Colorado  Desert,  So,  . Lahontan,  Tulare 
Basin,  and  Central  Coastal  subregions  contribute  to  weekend  and  vacation 
use  of  marine  facilities  in  the  South  Coastal  subregion  by  trailered 
boats. 

The  adequacy  of  existing  small-craft  harbors  in  the  South  Coastal 
subregion  is  affected  by  the  following  conditions: 

(1)  In  1965,  two  of  the  existing  harbors  were  subject  to  severe 
shoaling  that  resulted  in  difficult  entrance  conditions,  and  could  not, 
therefore,  be  considered  all-weather  harbors  of  refuge.  Entrance 
conditions  at  one  of  these  harbors  are  being  modified  by  construction 
of  a detached  breakwater.  The  other  harbor  was  authorized  as  a Federal 
maintenance  project  in  1965,  and  the  Corps  of  Engineers  is  conducting 
studies  to  determine  whether  modification  of  the  harbor  is  justified. 

(2)  Access  to  one  recreational  boating  area  is  through  a military 
harbor  where  munitions  are  loaded;  use  of  this  entrance  by  pleasure 
craft  is  potentially  dangerous.  The  Corps  of  Engineers  is  conducting 

a study  to  determine  whether  Improvements  in  this  area  are  justified. 

(3)  Use  of  Los  Angeles-Long  Beach  harbors  by  pleasure  craft  causes 
some  concern  to  commercial  shipping  operating,  in  the  channels  of  the 
harbors.  Relocation  of  the  pleasure  craft  to  other  areas  is  not  contem- 
plated until  additional  small-craft  facilities  arc  provided. 
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Marina  del  Key,  Los  Angeles  County,  will  provide  berths 
for  about  6,000  recreational  boats.  This  photograph  was 
taken  on  New  Years  Day,  1970;  notice  the  boat  traffic 
in  the  entrance  channel.  (Corps  of  Engineers  photo) 


Mission  Bay  Harbor  and  Aquatic  Park,  in  San  Diego  County, 
provides  almost  2,000  acres  of  protected  water  area  for 
recreational  boating  and  other  water-oriented  sports. 

(Corps  of  Engineers  photo) 


(4)  There  are  reaches  of  coastline  between  all-’weather  harbors 
of  more  than  35  miles  — the  spacing  considered  desirable  for  harbors 
of  refuge  for  sm.all  craft.  Completion  of  the  Federal  small-craft  harbor 
project  at  Dana  Point  in  1969  has  eliminated  one  of  these  reaches.  The 
Corps  of  Engineers  is  presently  conducting  a study  to  determine  the 
need  for  further  harbors  of  refuge  in  the  subregion. 

In  1965,  facilities  for  permanently  berthed  and  moored  small  craft 
totaled  about  17,600.  The  number  of  berths  needed  in  1965  is  estimated 
at  24,000.  (See  Table  SC-6).  Facilities  within  existing  harbors  are 
generally  fully  occupied  within  a short  period  after  construction.  Most 
of  the  small-craft  harbors  in  the  subregion  are  fully  developed  and 
cannot  provide  additional  berthing  or  mooring  facilities.  Many  of  the 
existing  325  launching  units  were  found  to  be  structurally  substandard, 
to  have  restrictively  limited  parking,  or  to  be  unserviceable  to  a greater 
or  lesser  degree.  It  is  estimated  that  the  existing  facilities  are 
equivalent  to  about  200  effective  launch  ramp  lanes,  which  is  an  adequate 
number  to  meet  existing  demand.  However,  additional  coastal  launching 
sites  are  needed  to  provide  access  to  desirable  fishing  areas  and  to 
relieve  localized  heavy  use.  The  Corps  of  Engineers  is  presently  conduct- 
ing a study  to  determine  the  Justification  for  providing  protection 
for  additional  coastal  launching  facilities. 

Berths  or  moorings  for  temporary  use  by  cruising  boats  arc  available 
at  most  of  the  coastal  harbors.  The  destination  for  about  seven-eighths 
of  the  cruising  boats  in  the  subregion  is  Santa  Catalina  Island,  Xirhich 
has  moorings  available  for  temporary  use.  It  is  estimated  that  peak- 
period  demand  for  temporary  use  of  facilities  by  cruising  boats  exceeds 
the  supply  of  facilities  by  about  25  percent. 

Future  'veeds 

COM?iERCIAL  NAVIGATION 
General 

The  future  needs  for  commercial  navigation  were  assessed  in  terms 
of  projected  waterborne  commerce  tonnages  considered  in  terms  of  commodity 
classes.  The  bases  for  the  proiections  are  discussed  in  the  follovjing 
paragraph,  and  the  projections  for  Los  Angeles-Long  Beach,  San  Diego, 
and  Port  Huenenc  harbors  are  contained  in  Tables  SC-2,  SC-3  and  SC-4. 

Tributary  .\reas 

Tributary  areas  for  Port  Huenenc  and  San  Diego  liarbors  had  been 
developed  in  detail  during  studies  made  bv  the  Corns  of  Enrineers,  published 
as  part  of  House  Documents  362  and  365,  9hth  Congress,  2d  session.  The 
tributary  areas  for  Los  Aneeies-Long  P.ench  harbors  and  the  offshore 
petroleum  terminals  were  developed  from  preliminarv  studies  made  by 
the  Corps  of  Engineers. 
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Traffic  and  Commodities 


For  San  Diego  and  Port  Hueneme  harbors,  for  which  detailed  studies 
had  been  made,  projections  developed  in  those  studies  were  used.  The 
projections  were  modified  to  reflect  Base  Plan  population  projections 
where  applicable.  Generally,  Imports  through  a harbor  were  based  on 
consumer  needs  of  the  harbor's  tributary  area  population;  and  exports 
were  based  on  demand  factors  in  the  destination  area.  The  projections 
for  Los  Angeles-Long  Beach  harbors  are  discussed  in  more  detail  because 
the  rationale  used  has  not  been  previously  published.  This  rationale 
is  discussed  by  general  commodity  class  in  the  following  paragraphs. 

Petroleum  and  Petroleum  Products 

The  projections  of  demand  for  crude  petroleum  foreign  imports  were 
based  on  population  and  personal  Income  in  the  immediate  tributary  area. 
Potential  local  oil  production  was  considered.  Foreign  exports  were 
projected  to  have  a nominal  increase,  primarily  due  to  an  increase  in 
demand  for  bunker  fuel  to  service  the  continual  growth  in  foreign  trade. 
Coastwise  receipts  of  petroleum  products  were  projected  from  past  economic 
growth,  at  about  the  same  rate  as  in  the  past.  Coastwise  shipments 
of  petroleum  products  were  projected  at  a slight  upward  trend  because 
of  continuing  development  in  the  immediate  tributary  area. 

Industrial  Commodities 

Foreign  exports  projections  were  based  on  growth  rates  developed 
for  San  Diego  Harbor,  as  most  of  the  industrial  export  trade  is  with 
the  same  countries,  namely  Japan  and  other  Asian  nations.  Foreign  imports 
projections  were  based  on  the  growth  rates  contained  in  "Resources  in 
America's  Future"!^/  and  Base  Plan  population  projections.  Coastwise 
receipts  and  shipments  were  based  on  past  trends,  indicated  future  consump- 
tion or  use,  and  Base  Plan  population  projections. 

Agricultural  Commodities 

Projections  of  foreign  exports  for  agricultural  commodities  were 
based  on  raw  materials  demand  rate  developed  for  the  ECAFE  Nations  sunplied 
by  southern  California  ports.  A weighted  growth  rate  was  developed 
for  export  of  fruits  and  vegetables  because  most  of  these  go  to  western 
Europe.  Projections  of  foreign  import  agricultural  commodities  were 
principally  based  on  rates  developed  in  'Resources  in  America's  Future," 
adjusted  for  population  in  tributary  area. 

If  Landsberg,  Hans  H.,  Fischman,  Leonard  L.,  and  Fischer,  Joseph  L. 
"Resources  in  America's  Future".  Baltimore,  Md.:  The  John  Hopkins 

Press,  1963 
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RECREATIONAL  NAVIGATION 


General 

Projections  of  future  boat  ownership  were  based  on  the  methodology 
used  in  the  "California  Small-Craft  Harbors  and  Facilities  Plan,  Comprehen- 
sive Report,"  dated  March  1964,  prepared  for  the  State  of  California. 

The  future  needs  for  recreational  navigation  were  assessed  in  terras 

of  permanent  berthing  facilities,  launching  facilities,  and  transient 

and  destination  facilities.  These  needs  are  discussed  in  the  following 

paragraphs  and  are  summarized  on  Table  SC-6.  i 

Berthing  Facilities 

Present  and  projected  needs  for  berthinr  facilities  were  based 
upon  evaluation  of  the  positive  effects  of  Increased  disposable  income 
ou  berthable-boat  ownership  and  the  negative  effects  of  congestion. 

The  relative  proportion  of  berthable  to  non-berthable  boats  was  reduced  , 

about  10  percent  per  decade  after  1980  to  reflect  congested  berthing 

areas,  higher  berthing  costs,  crowded  waterways,  and  other  factors  that 

would  make  this  type  of  boating  less  desirable.  Applying  these  factors, 

the  theoretical  ratio  of  berthable  boats  to  population  was  estimated 

at  2.4  berthable  boats  per  thousand  population  in  1965,  3.4  in  1980,  | 

4.7  in  2000,  and  5.0  in  2020.  These  ratios  are  valid  in  terms  of  present  | 

experience  and,  indeed,  are  far  lower  than  existing  1965  ratios  of  bertha- 
ble-boat  ownership  in  many  parts  of  the  country.  Areas  of  Florida  and 
the  Pacific  Northwest,  for  instance,  had  7.5  berthable  boats  per  thousand 
population  in  1965.  In  the  South  Coastal  subregion,  applying  the  computed  j 

ratios  to  population  projections  resulted  in  a theoretical  demand  for  ■ 

berths  for  about  119,000  boats  by  the  year  2020,  at  5.0  berthable  boats  ^ j 

per  thousand  population.  The  shoreline  of  the  subregion  v;as  analyzed  j 

with  a vlev;  toward  developing  the  maximum  feasible  number  of  facilities,  ] 

allowing  for  other  necessary  and  desirable  shoreline  uses.  It  became  j 

apparent  that  the  theoretical  demand  would  reoulre  a transformation 
of  the  subregion's  shoreline  into  a virtually  continuous  small-craft 
harbor.  This  single-purpose  aquatic  congestion,  in  itself,  was  felt 
to  be  a strong  deterrent  to  full  development  of  this  form  of  boating 
recreation.  A tentative  plan  was  developed  recognizing  the  limitations 
resulting  from  feasibility  of  meeting  the  needs.  It  is  acknowledged 
that  the  plan  of  development  of  berthing  facilities  would  tend  to  constrain 
berthed-boat  ownership.  About  70  percent  of  the  demand  for  berthing 
was  being  met  in  1965.  By  2020,  satisfaction  of  only  about  67  percent 
of  the  theoretical  demand  for  berths  appears  feasible.  It  was  assumed 
that  a substantial  part  of  the  demand  for  berthing  would  have  to  be 
met  through  some  form  of  dry  storage.  This  drv  storage  would  be  for 
non-trallerable  boats,  as  contrasted  to  the  customary  storage  areas 
often  provided  at  marinas  for  trallered  boats.  Dry  storage  for  berthable 
boats,  in  lieu  of  berthing,  could  be  provided  in  structures  with  pigeon- 
hole storage  and  mechanical  handlinc  and  launching  facilities  for  relatively 
large  boats. 
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Trailered-boat  Facilities 


The  present  and  proiectod  needs  for  trail ered-hoat  facilities  were 
based  upon  the  estimated  use  of  ocean  waters  by  trailered  boats,  as 
presented  in  the  "Comprehensive  Report"  previously  cited.  These  data 
summarize  the  percentage  of  trailered  boats  usinp  the  ocean  by  length 
and  the  average  number  of  davs  use,  and  were  used  to  estimate  the  number 
of  peak-day  launchings.  The  peah-day  launching  criteria  — 50  boats 
a day  launched  and  recovered  by  a single  equivalent  launching  lane  12 
feet  wide  — were  used  to  determine  launching  facilities  required.  Land 
area  requirements  for  dry  storage  of  trailered  boats  adiacent  to  the 
launching,  areas  have  not  been  estimated. 

Transient  and  Destination  Facilities 

The  need  for  transient  and  destination  facilities  was  based  on 
data  contained  in  the  Comprehensive  Report."  Transient  and  destination 
facilities  would  consist  of  berths,  moorings,  and  anchorage  areas  for 
overnight  and  vacation  use  by  cruising  boats  and  would  also  provide 
protected  refuge  from  storms.  Transient  and  destination  facilities 
would  include  fueling  facilities,  sanitary  facilities  and  potable  water 
supply,  emergency  assistance,  and  boat  supply  and  repair  facilities. 

The  estimated  annual  days  of  overnight  and  vacation  use  awav  from  home 
port  by  cruising  boats  in  1965  totaled  about  142,000.  In  1965,  it  is 
estimated  that  3,200  vessels  required  accommodation  on  the  busiest  summer 
weekend.  Data  contained  in  the  "Comprehensive  Report"  indicates  that 
the  destination  for  seven-eighths  of  the  cruising  boats  in  the  subregion 
was  Santa  Catalina  Island.  Peak-dav  overnight  use  at  Santa  Catalina 
Island  would  therefore  amount  to  about  2,800  overnight  uses,  which  agrees 
very  well  with  field  estimates  of  actual  use.  The  remaining  overnight 
use  by  cruising  boats  is  distributed  among  the  coastal  harbors  and  semi- 
protected  coastal  anchorages.  Future  needs,  estimated  at  the  present 
rate  of  transient  use  per  total  number  of  ocean-going  boats,  v;ould  be 
about  6,000  peak-day  uses  by  1980,  about  12,000  by  2000,  and  about  20,000 
by  2020.  Island  destinations  will  prohablv  continue  to  attract  the 
majority  of  the  cruising  vessels. 


Means  to  Satisfy  Future  Meeds 


commi:rcial  navigatiom 

Oeneral 


The  means  to  satisfy  future  needs  for  commercial  navigation  in 
the  South  Coastal  subregion  would  consist  primarily  of  expanding  existing 
deep-draft  harbor  facilities.  The  needs  for  facilities  for  shallow- 
draft  commercial  vessels  — primarily  commercial  fishing  vessels  — 
can  be  met  within  deep-draft  and  shallow-draft  harbors  and  would  not 
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reouire  separate  harbor  facilities.  The  existing  ports  of  the  subregion 
can  be  expanded  within  their  present  perimeters  sufficiently  to  handle 
the  projected  waterborne  commerce.  The  means  to  satisfy  future  needs 
are  defined  in  terms  of  required  navigation  features  and  terminal  facili- 
ties. Projected  navigation  features  are  given  in  terms  of  controlling 
dimensions  and  are  based  on  the  assumption  that  vessel  waiting-time 
for  favorable  tides  would  be  completely  eliminated.  Projected  character- 
istics of  the  largest  vessels  expected  to  call  at  the  subregion's  port 
and  terminal  facilities  are  based  on  the  assumptions  that  conventional, 
monohull  ships  will  continue  to  serve  most  of  the  needs  of  waterborne 
commerce  and  that  present  trends  toward  larger  vessels  will  continue. 

Projected  cargo  was  classed  by  handling  technique  as  liquid  bulk,  dry 

bulk,  containerized,  or  break-bulk  cargo.  Containerized  cargo  was  consid-  i 

ercd  to  include  all  specially  handled  cargo  shipped  in  homogenous  units. 

In  estimating  future  needs  for  berths  and  backup  acreage,  it  was  assumed 
that  all  commodities  would  be  handled  by  the  most  efficient  means,  limited 
only  by  their  physical  properties,  and  that  land  transportation  at  the 
ports  would  function  efficiently.  Each  of  the  subregion's  harbors  are 
discussed  in  the  following  paragraphs. 

Los  Ange ' ^ Beach  Harbors 

^ ie  facilities  at  Los  Angeles-Long  Beach  harbors  were 

fully  ’d  in  1970,  and  port  expansion  is  urgently  needed.  An 

authorized  study,  being  conducted  by  the  Corps  of  Engineers,  is  in  its 
preliminary  stages.  Much  of  the  following  plan  for  meeting  future  needs 
has  necessarily  been  developed  independent  of  the  authorized  study. 

Tvjo  alternative  plans  were  evaluated  for  Los  Angeles-Long  Beach  harbors. 

Alternative  1 considered  expansion  of  navigation  features  and  terminal 
facilities  in  the  outer  areas  of  the  harbors  to  meet  the  projected  needs 
to  the  year  2020.  Alternative  2 considered  expansion  of  Los  Angeles- 
Long  Beach  harbors  to  handle  all  waterborne  commerce  except  foreign 
and  Alaskan  imports  of  crude  petroleum  and  extension  of  El  Segundo  and/or 
Huntington  Beach  offshore  petroleum  terminal  to  deeper  water,  or  replace- 
ment of  these  existing  offshore  terminals  with  a buoy-type  terminal 
for  the  receipt  of  crude  petroleum  on  tankers  with  drafts  in  excess 
of  50  feet. 

The  plan,  under  Alternative  1,  is  discussed  in  the  following  para- 
graphs. The  effects  of  Alternative  2 are  discussed  subsequently. 

Navigation  Features 

Studies  to  develop  a master  plan  for  improvement  of  Los  Angeles- 
Long  Beach  harbors  are  presently  being  made  by  the  Corps  of  Engineers 
in  cooperation  with  the  Los  Angeles  Harbor  Department,  tlie  Port  of  Long 
Beach,  and  the  U.S.  Navy.  These  studies  are  in  their  preliminary  stages; 
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however,  it  is  indicated  that  all  present  proiect  channels  and  basins 
will  require  deepening  or  widening  and  that  additional  channels  and 
basins  will  be  required.  Removal  of  about  1,000  feet  of  the  existing 
breakwater  to  create  a new  and  separate  entrance  is  proposed.  Channels 
and  basins  in  the  inner  harbors  would  be  deepened  to  42  feet  to  accommo- 
date a tanker  with  a loaded  draft  of  39  feet.  The  minimum  channel  width 
would  be  400  feet.  Entrance  channels  to  both  outer  harbors  would  be 
deepened  to  68  feet  to  accommodate  a supertanker  with  a draft  of  60 
feet,  by  1980  and  further  deepened  to  80  feet,  by  2000,  to  accommodate 
a supertanker  with  a draft  of  70  feet.  Other  channels,  turning  basins, 
and  anchorage  areas , required  for  supertankers  would  require  deepening 
to  65  and  75  feet,  in  1980  and  2000,  respectively.  Entrance  channels 
of  these  depths  would  require  dredging  of  approach  channels  seaward 
of  the  existing  breakwaters.  The  material  dredged  from  channels  and 
basins  would  be  used  to  create  land  fills  for  terminal  facilities  between 
the  existing  land  in  the  harbor  and  the  breakwaters.  About  90  million 
cubic  yards  would  be  obtained  from  dredging  project  channels  and  basins 
by  the  year  2000.  It  is  estimated  that  190  million  cubic  yards  of  material 
would  be  required  to  construct  the  required  land  area.  About  100  million 
cubic  yards  would  be  borrowed  seaward  of  the  breakwaters  — an  ample 
quantity  to  achieve  construction  of  required  approach  channels.  Existing 
and  projected  channel  and  basin  dimensions  are  shown  in  Table  SC-5. 

Los  Angeles  and  Long  Beach  harbors  are  separate  political  entitles; 
it  was  assumed  that  the  two  harbors  would  continue  to  maintain  competitive 
status  by  providing  equivalent  facilities.  However,  it  was  determined 
that  a single  extreme-draft  navigation  channel  to  a supertanker  terminal, 
either  in  Los  Angeles  or  Long  Beach  harbor,  could  enable  the  port  to 
handle  the  projected  crude  petroleum  tonnage.  There  are  indications 
that  the  channels  leading  to  the  existing  supertanker  terminal  in  Los 
Angeles  harbor  are  underlain  with  rock  or  rock  outcroppings.  Relocation 
of  this  facility  would  probably  be  required. 

Terminal  Facilities 


Estimates  of  required  terminal  facilities  were  considered  in  terms 
of  the  minimum  number  of  berths  and  cargo-handling  area  required  to 
handle  the  projected  waterborne  commerce.  The  commodities  were  distributed 
among  the  various  handling  methods,  as  shown  on  the  following  graph. 
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The  resultinp  terminal  facility  requirements  were  based  on  normal,  probable 
berth  occupancy,  capacity  of  design  vessels  of  various  types,  and,  in 
certain  instances,  continuance  of  present  competitive  practices.  Terminal 
requirements  were  determined  to  be  as  shown  in  the  following  tabular 
summary  and  discussion. 
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Type 

No. 

ot  berths 

Cargo-handling 

(acres) 

area 

1980 

2000 

2020 

1980 

2000 

2020 

Liquid  bulk: 
Petroleum 

9 

11 

13 

45 

55 

65 

Other 

2 

2 

2 

15 

15 

15 

Drv-bulk 

12 

14 

16 

360 

420 

480 

Container 

17 

25 

42 

830 

1,260 

2,490 

Break-bulk 

35 

35 

35 

350 

350 

350 

TOTAL 

75 

87 

108 

1,600 

2,100 

3,400 

Liquid  Bulk  Terminals 

The  major  liquid  bulk  commodities  through  the  port  are  crude  petro- 
leum products,  molasses,  and  vegetable  and  animal  oils.  About  2 berths, 
with  about  8 acres  of  cargo  handling  area  each,  would  be  required  for 
molasses.  Vegetable  and  animal  oils  would  not  require  specialized  liquid 
bulk  facilities  because  of  the  nominal  tonnages  Involved  and  would  be 
handled  at  general  cargo  or  dry-bulk  terminals.  Projected  terminal 
requirements  for  petroleum  and  petroleum  products  are  based  on  import 
of  foreien  crude  by  200,000  DOT  supertankers  in  1980  and  350,000  DOT 
supertankers  in  2000  and  2020.  Two  supertankers  berths  in  the  outer 
harbor  would  be  needed  in  1980  and  an  additional  two  berths  in  2000 
and  2020.  Each  berth  would  require  about  5 acres  of  support  area.  Do- 
mestic crude  is  expected  to  arriye  in  A7,000  D’.JT  tankers  to  terminals 
in  the  inner  harbor  areas  by  1980.  About  1990,  the  projected  volume 
of  domestic  crude  receipts  would  generate  a need  for  relocation  of  domestic 
crude  to  terminal  facilities  in  the  outer  harbors.  For  the  years  2000 
and  2020,  domestic  crude  supertankers  of  200,000  DVO:'  were  used  to  project 
terminal  needs.  Petroleum  products  would  continue  to  be  carried  by 
47,000  dot  vessels,  prirarilv  because  of  the  hazardotis  nature  of  the 
commodities.  The  inner  harbor  facilities  would  be  able  to  handle  the 
combined  domestic  crude  and  petroleum  products  tonnage  over  7 berths 
until  about  1990.  After  1990,  only  petroleum  products  would  be  handled, 
and  7 berths  V70u]d  be  required  in  2020.  Each  berth  would  require  about 
5 acres  of  land  area  for  loading  facilities  and  bunkers.  Storage  facili- 
ties for  crude  petroleum  and  petroleum  products  would  be  located  outside 
of  the  immediate  harbor  areas. 

Drv-bulk  Terminals 

In  this  study,  it  has  been  assumed  that  all  commodities  moving, 
in  sufficient  quantities  and  having  suitable  physical  properties  will 
bo  handled  as  dry  bulk.  At  Los  Angeles-Long  Beach  harbors,  dry-bulk 
shipments  would  consist  of  iron  and  steel  scrap,  iron  ore  concentrates. 
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grains,  animal  feeds,  copra,  minerals,  chemical  products,  and  miscellaneous 
physically-suitable  commodities.  In  1965,  there  were  ten  bulk  loaders 
in  the  harbor.  Some  of  these  were  marginal  facilities,  handling  relatively 
small  quantities.  The  present  bulk-loading  facilities  at  Los  Angeles- 
Long  Beach  harbors  are  economically  profitable  to  the  operators.  It 
is  assumed  that  future  operating  methods  will  resemble  present  methods 
and  that  operators  will  continue  to  invest  in  bulk  loaders  whenever 
a more  profitable  operation  will  result.  This  rationale  would  indicate 
a need  for  bulk  loaders  for  each  major  commodity  and  duplicate  facilities 
at  Los  Angeles  Harbor  and  Long  Beach  Harbor  where  operators  compete 
for  a particular  commodity.  It  is  estimated  that  two  additional  bulk, 
loaders  would  be  required  by  1980,  four  additional  by  2000,  and  six 
additional  by  2020.  Each  bulk  loader  would  handle  a single  commodity; 
under  these  conditions  about  30  acres  per  bulk  loader  would  be  required 
for  cargo  handling. 

Container  Terminals 


The  term  'container'  is  used  here  to  include  any  method  of  handling 
pre-packaged  cargo.  These  include  palletized  cargo,  such  as  lumber; 
unitized  cargo,  such  as  automobiles;  and  the  familiar  container  vans. 
Containerized,  palletized,  and  unitized  cargoes  all  can  be  loaded  or 
unloaded  rapidly;  all  require  extensive  cargo-handling  areas  per  berth. 
The  average  cargo  handling  capability  of  a single  container  cargo  berth 
at  Los  Angeles-Long,  Beach  harbor  is  estimated  at  500,000  tons  in  1980, 
increasing  to  800,000  tons  by  the  year  2020.  Projected  containerized 
or  unitized  cargo  tonnages  are  8 million,  lA  million,  and  27  million 
tons  for  the  years  1980,  2000,  and  2020,  respectively.  In  1980,  17 
container  berths  would  be  required:  in  2000,  25  would  be  required;  and 
in  2020,  42  would  be  required.  Each  berth  would  require  from  30  to 
50  acres  of  cargo-handling  area. 


Break-bulk  Terminals 


Some  commodities,  by  reason  of  excessive  dimensions,  weight,  or 
other  characteristics,  are  not  suitable  for  containerization,  buH: 
handling  or  unitization.  These  commodities  comprise  break-bulk  cargo, 
and  may  Include  miscellaneous  items  capable  of  other  handling,  but  moving 
in  such  small  quantities  that  specialized  handling,  is  not  warranted. 
Trends  indicate  that  break-bulk  shipments  through  Los  Angeles-Long  Beach 
harbors  will  stabilize  at  between  4 and  5 million  tons  and,  therefore, 
will  represent  a steadily-diminishing  percentage  of  the  total  waterborne 
commerce.  Break -bulk  cargo  is  generally  handled  in  small  shipments 
over  unspecialized  berths.  Loading  and  unloading  is  comparatively  slow, 
and  only  about  10  acres  of  cargo  handling  area  are  reouired  per  terminal. 
Each  berth  would  handle  an  annual  tonnage  of  from  100. OQO  to  150,000 
tons.  It  is  estimated  that  35  general  cargo  terminals  handling  break- 
bulk  would  be  required  through  2020.  The  cargo-handling  area  required 
would  be  350  acres. 


4 


1 
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Land  Reguirenents 


Land  requirements  at  Los  Anpoles-Lonf:  Leach  harbors  are  based  on 
l'J65  estimated  land  use  and  proiected  2020  land  use.  The  harbors  have 
about  4,000  acres  of  land,  of  which  about  1,400  acres,  or  35  percent, 
is  available  for  cargo  handling  and  storage.  In  the  future,  about  50 
percent  of  the  harbors'  lands  could  be  made  available  for  cargo  handling 
and  storage,  assuming  that  oil  production  and  industrial  facilities 
directly  related  to  oil  production  are  gradually  phased  out.  By  the 
year  2020,  about  3,400  acres  of  cargo-handling  area  would  be  needed, 
v;hich  would  require  a total  land  area  of  4,800  acres  - 2,800  acres  more 
than  the  harbors  now  have  available.  Of  this  additional  2,800  acres, 
approximately  400  more  acres  would  be  needed  by  the  year  1980  and  about 
400  acres  by  the  year  2000.  It  is  impossible,  at  this  time,  to  delineate 
the  geography'  of  land  development  in  the  harbor:  however,  it  is  highly 
probable  that  additional  land  will  be  created  in  the  outer  harbor  by 
filling.  The  available  water  area  is  sufficient  to  permit  this  development 
and  still  maintain  adeauate  navigation  features.  As  the  necessary  lands 
are  constructed  in  the  outer  harbor,  redevelopment  and  modernization 
of  the  inner  harbors  can  proceed.  One  maior  modification  will  most 
likely  be  required  about  1980  - closure  of  Cerritos  Channel,  which  connects 
the  inner  Los  Angeles  and  Long  Beach  harbors.  This  modification  will 
be  required  to  provide  necessary  expansion  of  transportation  facilities 
servicing  Terminal  Island. 

Alternative  2,  Offshore  Sunertanker  Terminals 

Supertankers  with  extreme  draft  could  be  accommodated  in  the  subregion 
by  extension  seaward  of  existing  offshore  petroleum  terminals  or  construc- 
tion of  a new  buoy-type  deep-water  terminal  offshore.  Offshore  facilities 
could  be  extended  to  deeper  water  at  a fairly  moderate  cost.  No  attempt 
was  made  to  compare  costs  of  Alternatives  1 and  2 for  Los  Angeles-Long 
Beach  harbors  because  the  required  land  fill  would  necessitate  dredging 
for  borrow  far  in  excess  of  channel  dredging,  requirements.  In  brief, 
deepening  channels  would  serve  both  purposes.  However,  cost  allocations 
would  be  affected.  It  has  been  assumed  that  dredging  for  borrow  to 
create  land  fill  would  be,  as  it  is  at  present,  a non-Federal  cost. 

If  channels  were  deepened  only  to  65  and  68  feet  through  2020,  the  Federal 
cost  would  be  reduced,  however  no  over-all  cost  reduction  would  result. 

San  Diego  Harbor 

The  Federal  project  for  San  Diego  Harbor,  as  previously  authorized, 

X73S  modified  according  to  the  plan  contained  in  House  Document  365, 

90th  Congress,  2d  session.  This  plan  entails  deepening,  widening,  and 
extending  the  existing  navig.ation  channels  and  turning  basins,  and  exten- 
sion of  authorized  maintenance  to  include  channels  or  additional  depth 
of  channels  dredged  by  the  U.S.  Navy  or  local  interests,  as  well  as 
other  improvements  not  pertinent  to  navigation.  The  plan,  as  presented 
in  the  House  Document,  would  satisfy  the  needs  for  navigation  through 
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the  year  2020.  In  September  1966,  the  Chief  of  Enpineers  authorized 
reactivation  of  a study  with  a view  to  providing  a second  entrance  to 
San  Diego  Bay.  This  study  is  in  progress.  The  authorized  plan  and 
subsequent  improvements  necessary  to  meet  the  needs  for  navigation  are 
discussed  in  the  following  paragraphs. 

Authorized  Navigation  Features 

The  authorized  plan  provides  for  the  following  navigation  features: 

(1)  an  entrance  channel  42  feet  deep,  800  feet  wide  and  about  2.4  miles 
long;  (2)  a navigation  channel  42  feet  deep,  of  varvlng  width  and  about 
4.7  miles  long;  (3)  a turning  basin  42  feet  deep;  (4)  a Central  Bay 
channel  40  and  35  feet,  of  varying  v;idth  and  about  4.7  miles  long;  (5) 
channels  30  feet  deep  on  either  side  of  the  40-foot  deep  Central  Bay 
channel;  (6)  and  a South  Bay  channel  35  feet  deep  and  about  1,5  miles 
long,  with  a turning  basin  35  feet  deep.  The  42-foot-deop  channels 
and  turning  basin  have  been  dredged  to  that  depth  by  the  U.S.  Mavy. 

The  reach  of  Central  Bay  channel  recommended  for  deepening  from  the 
existing  33-foot  depth  to  a depth  of  40  feet  would  accommodate  a 24,000 
Dl.T  bulk  carrier  with  a draft  of  34  feet  and  would  allow  this  prototype 
vessel  access  to  the  10th  Avenue  Terminal.  The  reach  of  Central  Bay 
and  South  Bay  channel  recommended  for  deepening  to  35  feet  would  accommo- 
date a general  cargo  vessel  of  the  Mariner  class  with  a draft  of  30 
feet  and  would  allow  this  prototype  vessel  access  to  the  23rd  Street 
terminal,  which  is  under  construction.  The  Port  District  plans  construc- 
tion of  a 30-foot-deep  interior  channel  to  this  terminal  and  proposes 
future  construction  of  "D"  Street  Terminal  farther  down  bay.  These 
channels  and  terminals  would  be  adequate  to  handle  the  projected  waterborne 
commerce  through  the  year  2020.  Existing  and  projected  facilities  are 
summarized  in  Table  SC-5. 

Future  Navigation  Features 

A second  entrance  to  San  Diego  Bay  through  the  Silver  Strand  is 
currently  under  study.  Hydraulic  model  studies  have  been  completed 
by  the  Corps  of  Engineers;  these  studies  indicate  that  a second  entrance 
just  north  of  Silver  Strand  State  Beach  would  not  adversely  affect  the 
circulation  of  the  bay.  A second  entrance  may  prove  to  have  commercial 
and  recreational  benefits,  however,  its  feasibility  has  not  been  deter- 
mined at  this  time. 

Terminal  Facilities 

The  projected  commodities  through  San  Diego  Harbor  include  those 
suitable  for  handling  as  dry  bulk,  liquid  bulk,  palletized  or  containerized 
cargo,  and  general  break-bulk  cargo.  Dry-bulk  commodities  include  alfalfa 
pellets,  potash,  iron  ore  pellets,  and  scrap  steel.  These  commodities 
would  require  a minimum  of  two  bulk  loaders  through  the  year  2020. 

Each  bulk  loader  would  handle  two  commodities;  under  these  conditions, 
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about  45  acres  per  bulk  loader  would  be  required  for  cargo  handling. 

The  liquid  bulk  commodities  are  molasses  and  petroleum  products.  A pipe- 
line facility  and  a storage  area  of  about  5 acres  would  be  required 
for  each  commodity  through  the  year  2020.  Because  the  port  will  operate 
as  a secondary  port,  in  terms  of  world  trade,  the  tonnage  handled  over 
each  general  cargo  berth  would  probably  be  relatively  nominal  and  could 
consist  of  partial  ship  loads.  General  cargo  likely  to  be  palletized, 
unitized,  or  containerized  would  comprise  plywood,  newsprint,  lumber, 
and  about  55  percent  of  the  miscellaneous  foreign  export  and  import. 

The  minimum  number  of  berths  and  cargo-handling  area  required  are  esti- 
mated as  follows:  year  1980,  2 berths  and  40  acres;  year  2000,  3 berths 

and  79  acres;  and  year  2020,  4 berths  and  120  acres.  The  remaining 
waterborne  commerce  would  be  handled  as  general  brcak-bul’.c  cargo.  The 
number  of  break-bulk  berths  and  cargo  handling  area  required  are  esti- 
mated as  follows:  year  1930,  11  berths  and  90  acres;  year  2000,  12 

berths  and  100  acres;  and  year  2020,  18  berths  and  150  acres.  The  total 
number  of  berths  of  all  sorts  are,  for  years  19oG,  2000,  and  2020  respec- 
tively, 17,  19,  and  2b.  The  required  cargo-handling  area  is  estimated 
at  245  acres  in  the  year  1980,  275  acres  in  the  year  2000,  and  375  acres 
in  the  year  2020.  About  300  acres  of  cargo-handling  area  would  be  avail- 
able at  the  10th  Street,  24th  Street  and  '0)”  Street  teni;inals.  Assuming 
50  percent  of  the  total  area  could  be  used  for  cargo  handling,  about 
450  additional  acres  of  terminal  area  would  be  required  by  the  year 
2020.  Additional  terminal  facilities  can  be  developed  on  available 
land  in  the  south  bay  area. 

Port  Hueneme  Harbor 

A Federal  plan  for  the  improvement  of  Port  Hueneme  Harbor  is  con- 
tained in  House  Document  362,  90th  Congress,  2d  session.  This  plan 
entails  deepening  and  widening  the  navigation  features  of  the  existing 
harbor  and  would  satisfy  the  needs  for  navigation  through  the  year  2020. 
Existing  and  proposed  facilities  are  summarized  in  Table  SC-5.  The 
authorized  plan  is  discussed  in  the  follov7ing  subnaragraphs . 


Authorized  Mavigation  ’features 


The  authorized  plan  provides  for  the  following  navigation  features: 

(1)  an  approach  channel  40  feet  deep,  600  feet  wide,  and  800  feet  long: 

(2)  an  entrance  channel  36  feet  deep,  330  feet  wide,  and  1,550  feet 
long;  (3)  a central  basin  35  feet  deep,  1,025  feet  wide,  and  1,080  feet 
long;  (4)  a channel  35  feet  deep,  275  feet  wide,  and  2,830  feet  long; 
and  (5)  two  rubble-mound  stone  iettics  800  and  1,000  feet  long.  The 
navigable  waterways  were  designed  to  meet  the  demands  of  existing  and 
prospective  commerce  and  to  accommodate  a general  cargo  vessel  of  24,000 
DbT  with  a draft  of  32  feet.  The  approach  channel,  entrance  channel, 
and  jetties  would  require  no  construction  as  these  features  of  the  exist- 
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Terminal  Facilities 


Upon  completion  of  the  recommended  nlan,  terminal  facilities  would 
be  constructed  by  local  Interests.  These  terminal  facilities  would 
consist  of  three  general-carpo  berths,  one  bulk-carpo  berth  and  one 
lumber  berth.  The  bulk  carf^oes  would  consist  of  fertilizers  and  raw 
chemicals.  Lumber  would  be  handled  as  palletized  carno  by  barpes  carrying 
1,100  to  2,500  tons.  The  balance  of  the  waterborne  commerce  would  be 
handled  as  break -bulk  in  shipments  not  exceeding  500  tons.  Break-bulk 
cargoes  would  consist  of  chemical  products,  diatomaceous  earth,  cotton, 
and  miscellaneous  commodities.  The  estimated  future  cargo-handling 
area  would  comprise  about  50  acres,  or  about  80  percent  of  the  total 
62  acres  o^med  by  the  Oxnard  Harbor  District.  In  vier-?  of  the  relatively 
minor  commerce  nroiected  for  this  port,  both  the  number  of  berths  and 
acreage  of  cargo-handling  area  v;ould  be  adequate  through  2020. 

RECREATIONAL  NAVIGATION 

Future  needs  can  be  met  by  construction  of  additional  harbors  and 
marinas  to  provide  sheltered  water  for  berthing  facilities,  launching 
facilities,  and  transient  facilities,  including  refu''e  for  cruising 
vessels.  The  needs  for  recreational  navigation  facilities  arc  shown 
in  Table  SC-6.  Locations  of  existing  and  pronosed  harbors  and  marinas 
are  shown  on  Map  SC-2 . 

It  vjas  assumed  that  all  existing  and  pro"rami'ied  small-craft  harbors 
and  marinas  would  be  developed  to  design  berthing  capacity.  These  capaci- 
ties are  summarized  in  Table  SC-7.  Satisfaction  of  the  remaining  berthing 
demand  would  be  met  in  facilities  not  programmed  in  1965.  About  19,000 
additional  berths  would  be  made  available  by  1980;  59,500  additional 
berths  by  the  year  2000:  and  87,500  additional  berths  by  the  year  2020. 
Consideration  was  given  to  knov.’n  conflicts  between  special  shoreline 
uses  and  to  the  physical  character  of  the  shoreline.  A nlan  was  developed 
for  meeting  part  of  the  berthing  renuirer.ents  through  conventional  berthing 
facilities.  The  balance  of  the  demand  for  storage  of  berthable  boats 
could  be  met  through  specialized  dry-storage  facilities  adiacent  to 
the  berthing  areas.  (See  Table  SC-8)  Some  har'^or  sites  selected  for 
future  development  have  been  expresslv  opposed  by  special  interests; 
however,  in  light  of  present  propertv  ownerships  and  legislative  con- 
straints, these  sites  r^ere  considered  available  for  harbor  development 
at  the  present  tine.  It  v.’as  assumed  that  all  authorized  Federal  studies 
v/ith  a substantial  chance  of  proving  iustified  vjould  become  authorized 
Federal  proiects;  a berthing  capacity  for  these  harbors  was  estimated. 
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Specific  sites  that  have  been  proposed  for  future  development  as  small- 
craft  harbors  or  marinas  include: 

San  Diepo  County: 

Imperial  Beach 

Chula  Vista  (San  Diego  Bay) 

Oceanside  Harbor  (Expansion) 

Agua  Hedionda  or  Del  Mar  Lagoons 

Orange  County: 

Upper  Newport  Bay 
Newport  Beach  offshore  area 
Bolsa  Bay 
Sunset  Bay 

Los  Angeles  County: 

Long  Beach  offshore  area 

Los  Angeles-Long  Beach  Harbors  (within  harbors) 

Portuguese  Bend 
Malaga  Cove 

Santa  Monica  offshore  area 
Paradise  Cove 

Santa  Catalina  Island  (Isthumus  area) 

Ventura  County: 

Channel  Islands  Harbor  (Expansion) 

These  sites  are  shown  on  Map  SC-2.  The  estimated  berthing  capacity, 
by  counties,  of  these  harbor  sites  is  given  in  Table  SC-7. 

Projected  future  needs  for  launching  facilities  for  trallered 
boats  were  based  on  past  trends.  The  number  of  lanes  needed  would  about 
double  every  20  years.  (See  Table  SC-8)  These  needs  could  be  met  within 
existing  and  proposed  harbors  and  marinas,  at  transient  or  refuge  facili- 
ties, within  the  larger  bavs,  and  on  piers. 

Transient  and  destination  facilities  are  considered  a major  and 
pressing  need  to  permit  full  realization  of  boating  recreation  associated 
with  weekend  and  vacation  cruising.  Santa  Cruz  Island,  in  the  Central 
Coastal  subregion,  and  Santa  Catalina  Island  are  sufficiently  close 
to  the  subregion's  mainland  harbors  to  permit  overnight  use.  The  plan 
of  development  for  Santa  Catalina  and  Santa  Cruz  Islands  would  include 
improvement  of  coves  and  bays  to  afford  protection,  moorings,  and  public 
landings.  Santa  Catalina  Island  is  within  one-day  range  of  the  mainland 
coast  from.  Dana  Point  to  Point  Dumc.  In  order  to  accommodate  the  tremen- 
dous numbers  of  transient  vessels  from  the  mainland,  it  is  proposed 
that  high-density  moorings  be  Installed  in  some  coves  and  bays. 
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The  estlniated  needs  for  transient  overnight  facilities  would  total 
about  20,000  units  by  2020.  (See  Table  SC-8).  The  transient  capacity 
of  Santa  Catalina  Island,  without  irrcnarably  danapinf  the  quality  of 
the  recreation  it  affords,  is  estlr^tcd  at  8,000  units.  The  existing 
and  proposed  mainland  harbors  could  accommodate  part  of  the  remaininr' 
demand  throuph  interchanpe  of  boats  between  harbors;  however,  vjitli  some 
exceptions,  notably  Mission  Bay  and  Nex.’oort  Bav,  existing  coastal  harbors 
do  not  afford  unusuallv  attractive  destinations.  Transient  use  of  exist- 
ing and  proposed  coastal  harbors  by  the  year  202^  is  estimated  at  about 
4,000  boats  on  a peak -weekend.  The  possibility  of  developing  additional 
destinations  on  the  mainland  coast,  vjith  fair-weather  protection,  at 
attractive  sites  not  proposed  for  harbor  development  was  investigated. 

If  transient  moorings  can  be  incorporated  within  pronosals  for  developing 
beach  parks,  four  or  five  sites  appear  feasible.  The  most  favorable 
sites  appear  to  be  La  Jolla,  Lag,una,  Malibu  Creek,  Tonanga  Creek,  and 
Sequit  Point.  The  balance  of  the  un-met  demand  could  be  net  within 
the  Central  Coastal  subregion  and  by  development  of  transient  facilities 
in  Baja  California.  Plans  under  studv  by  the  Mexican  Covemment  propose 
construction  of  coastal  harbors  in  Baja  California  within  cruising  range 
of  southern  California.  It  is  estim.ated  that  these  harbors  could  provide 
about  2,000  transient  moorings  each  time  frame,  starting  in  1980,  for 
a total  of  6,000  moorings  during  the  studv  period.  If  tiiese  facilities 
in  Mexican  waters  do  not  materialize,  transient  mooring  needs  would 
be  unmet  to  that  extent. 


Implementation 

Construction  of  navigation  facilities  in  the  South  Coastal  subregion 
would  require  dredging  of  about  480  million  cubic  yards  of  material 
between  the  years  1966  and  2020  and  construction  of  about  15  miles  of 
protective  breakwaters  and  iettics.  About  270  million  cubic  yards  of 
this  dredging  would  be  reouired  for  commercial  navigation  facilities, 
including  about  100  million  yards  of  dredginr  for  borrow  material  with 
which  to  construct  moles.  Estimated  construction  quantities,  not  includ- 
ing revetment  or  bulkheads,  are  as  follows: 


Commercial  Navigation 


Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Dredging  navigation 
features 

Cu.yds . 

43,600,000 

58,400,000 

24,000,000 

Other  dredging  and 
borrow 

Cu.yds. 

80,000,000 

40,000,000 

24,000,000 

Breakwaters  and  jetties 

Lin. ft. 

0 

0 

8,000 
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Item 

Unit 

1966-1980 

1981-2000 

2001-2020 

Dredging  navigation 
features 

Cu.yds . 

600,000 

1,600,000 

4,000,000 

Other  dredging  and 
borrow 

Cu.yds . 

10,200,000 

51,200,000 

145,000,000 

Breakwaters  and  jetties 
Proposed,  Federal 

Lin. ft . 

12,000 

18,000 

34,000 

Proposed,  non-Federal 

Lln.f t . 

2,000 

6,000 

10,000 

Maintenance  would  consist  of  maintenance  dredging  of  navigation 
features  and  other  water  areas,  and  maintenance  of  protective  structures, 
Quantities  of  dredging  required  to  maintain  existing  and  potential 
navigation  features  are  as  follows: 


Total  cubic  yards  (thousands) 


1965 

1980 

2000 

2020 

Federal 

500 

950 

1,450 

2,100 

Non-Federal 

50 

150 

400 

600 

Total 

550 

1,100 

1,850 

2,700 

Annual  sand-bypassing  of  harbor  entrances,  where  the  primary  purpose  is 
shore  protection  or  beach  nourishment,  is  not  included.  (See  Appendix 
XVI:  Shoreline  Protection  and  Development). 

Order-of  magnitude  estimates  of  first  costs  and  operation  and 
maintenance  for  required  navigation  improvements  were  based  upon 
historical  cost  trends,  costs  for  typical  existing  facilities,  average 
unit  costs  for  dredging  and  breakwater  construction,  and  existing  pre- 
liminary cost  estimates  adjusted  to  1965  price  levels.  liases  for  cost 
estimates  and  for  cost  allocations  are  set  forth  in  the  Regional  Summary. 
Estimated  future  costs  would  be  as  follows: 
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Summary  of  first  Costs 


Feature 

1966-1980 

1981-2000 

2001-2020 

(millions) 

(millions) 

(millions) 

Commercial  navigation: 

Federal 

$ 17.4 

$ 20.0 

$ 22.0 

Non-Federal 

194.0 

226.0 

250.0 

Recreational  navigation: 

Federal 

11.0 

40.0 

47.0 

Non-Federal 

53.2 

130.0 

153.0 

Summary  of 

annual  maintenance  costs 

Feature 

1980 

2000 

2020 

(millions) 

(millions) 

(millions) 

Commercial  navigation: 

Federal 

$ 0.9 

$ 2.0 

$ 2.3 

Non-Federal 

0.5 

0.8 

0.8 

Recreational  navigation: 

Federal 

1.9 

4.0 

4.6 

Non-Federal 

2.0 

3.0 

3.2 

|] 
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SOUTH  COASTAL  SUBREGION 
TABLE  SC-1 

Summary  of  Waterborne  Commerce,—^  1965  - 2020 


Type  of  Commerce 

1965^' 

1980 

2000 

2020 

Foreign  exports 

San  Diego  Harbor 

518 

2,330 

2,910 

1*,300 

Los  Angeles-Long  Beach  harbors 

T,lll 

15,060 

21,1430 

31,280 

Port  Hueneme  Harbor 

37 

180 

190 

200 

All  other 

2U7 

LOO 

550 

700 

Total,  exports 

7,913 

17,970 

25,080 

36,1480 

Foreign  imnorts 

San  Diego  Harbor 

I421 

530 

1,060 

2,160 

Los  Angeles -Long  Beach  harbors 

12,085 

16,900 

27,960 

1*1,550 

Port  Hueneme  Harbor 

0 

90 

120 

160 

All  other 

1,0U3 

1,850 

2,500 

3,000 

Total,  imports 

13,5i49 

19,370 

31,61o 

1*6,870 

Coastwise  shipments 

San  Diego  Harbor 

17 

50 

100 

210 

Los  Angeles-Long  Beach  harbors 

7,935 

8,790 

9,1*10 

12,730 

Port  Hueneme  Harbor 

1 

10 

10 

10 

All  other 

2,1478 

5,570 

10,000 

10,500 

Total , shipments 

10  ,T31 

ii4,i42d 

19,520 

23,1*50 

Coastwise  receipts 

San  Diego  Harbor 

553 

670 

760 

890 

Los  Angeles-Long  Beach  harbors 

5 ,686 

6,790 

8 , 860 

12,120 

Port  Hueneme  Harbor 

65 

I430 

I470 

300 

All  other 

2,105 

3,700 

5,200 

6,500 

Total,  receipts 

8,1469 

11,590 

15,290 

19 , 810 

3/ 

Total  Commerce- 

San  Diego  Harbor 

1,509 

3,580 

1*,830 

7,560 

Los  Angeles-Long  Beach  harbors 

32,817 

1*7,51+0 

67,660 

97,680 

Port  Hueneme  Harbor 

103 

710 

790 

670 

All  other 

5,873 

11,520 

18,250 

20,700 

Grand  total,  subregion 

lo , 3~02 

63,350 

91,530 

126,610 

1/  Thousands  of  short  tons 

2/  From  Waterborne  Commerce  of  the  United  States,  Part  ^4 , Department  of 
the  Army,  Corns  of  Enpineers 

3/  Local  and  internal  traffic  is  not  significant  in  this  subregion 
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TABLE  SC-2 


Los  Angeles  and  Long  Beach  Harbors , 

1963  Waterborne  Coininerce^{  and  Projected  Waterborne  Commerce 

1980-20^'  " 


Commodity  groun 

196#^ 

1980 

2000 

2020 

Foreign  exports 

Iron  and  steel  scrap 

1*77 

920 

1,550 

2,490 

Iron  ore 

1,596 

3,530 

3,530 

3,530 

Fertilizers 

1*55 

920 

1,500 

2,050 

Chemicals  and  nonmetallic 
minerals 

609 

1,090 

1,750 

2,400 

Coal 

0 

1,220 

2,150 

5,000 

Miscellaneous  industrial 
products 

828 

2,310 

2,91*0 

3,850 

Agricultural  products 

1,310 

3,170 

5,260 

7,1*60 

Petroleum  products 

1,836 

1,900 

2,750 

4,500 

Total  foreign  exports 

7,  in 

15 ,060 

2i,430 

31,280 

Fore i gn_ imports 

Iron  and  steel  products 

1,059 

l,5fi0 

2,770 

3,900 

Non-metallic  minerals 

L5I* 

700 

l,04o 

1,370 

Pulp  and  paper 

UU2 

880 

1,580 

2.480 

Miscellaneous  industrial 
products 

717 

1,170 

1,850 

2,670 

Agricultural  products 

91*5 

1,490 

2,220 

3,000 

Crude  petroleum 

6,1*66 

8,420 

l4,060 

21,380 

Petroleum  products 

2.002 

2,660 

4_,440 

6,750 

Total  foreign  imports 

12,085 

167900 

27,960 

1*1,550 

Coastwise  shipments 
Vehicles  and  parts 

36 

50 

80 

130 

Chemical  products 

224 

390 

580 

830 

Miscellaneous  industrial 
products 

1Q6 

200 

290 

430 

Agricultural  products 

125 

150 

24o 

350 

Crude  petroleum 

290 

400 

4l0 

550 

Petroleum  products 

7 .064 

7,600 

7.810 

10^40 

Total  coastwise  shipments 

7,935 

8,790 

9iil0‘ 

12,730 

^0 as t w_i s^  rej; eipts 
Chemical  products 

2 49 

460 

690 

1,000 

Lumber  and  wood  Products 

899 

1,280 

2,040 

3,180 

Iron  and  steel  products 

236 

390 

580 

840 

Mlscellsineous  industrial 
products 

244 

250 

300 

370 

Agricultural  products 

160 

240 

360 

520 

Crude  Petroleum 

1,74? 

1,920 

2,350 

3,100 

Petroleum  products 

2,148 

2,250 

2,540 

JjllO 

Total  coastwise  shipments 

5 ,606 

6,790 

8,860 

12,120 

See  foot  notes  at  end  of  table. 
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SOUTH  COASTAL  SUBREGION 


TABLE  SC- 2 


Los  Angeles  and  Long  Beach  Harbors, 


1965  Waterborne  Commercei'^ , and  Proiected 

Waterborne 

Commerce 

1980-2020  (Cont.) 

Commodity  group 

19  6 5^/ 

1980 

2000 

2020 

*5  y 

Total  commerce—  Los 

Angeles  and 

Long  Beach  harbors 

32,817 

47,540 

67,660 

97,680 

_!/  Thousands  of  short  tons 

From  Waterborne  Commerce  of  the  United  States,  Part  4,  Department  of 
the  Army,  Corps  of  Engineers 

V Local  and  internal  traffic  is  not  significant  at  this  port. 
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SOUTH  COASTAL  SUBREGION 
TABLE  SC- 3 
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San  Diego  Harbor 

1965  Waterborne  Commercel^ , and  Projected  Waterborne  Commerce 

1980-2020 


Commodity  group 

19651/ 

1980 

2000 

2020 

Foreign  exports 


Farm  products 

71 

180 

390 

1,000 

Potash 

253 

380 

600 

1,090 

Iron  ore  pellets 

0 

1,500 

1,500 

1,500 

Scrap  steel 

99 

120 

170 

290 

Miscellaneous 

95 

150 

250 

420 

Total,  foreign  exports 

518 

2,330 

2,910 

4,300 

Foreign  imports 

Cane  molasses 

18 

100 

150 

220 

Petroleum  products 

268 

0 

0 

0 

Plywood 

36 

130 

210 

310 

Newsprint 

33 

70 

160 

380 

Miscellaneous 

66 

230 

540 

1,250 

Total,  foreign  imports 

421 

530 

1,060 

2,160 

Coastwise  shipments 

Beet  molasses 

0 

30 

50 

80 

Miscellaneous 

17 

20 

50 

130 

Total,  coastwise  shipments 

17 

50 

100 

210 

Coastwise  receipts 

Petroleum  products 

371 

450 

460 

500 

Lumber 

172 

210 

290 

380 

Miscellaneous 

10 

10 

10 

10 

Total,  coastwise  receipts 

553 

670 

760 

890 

Total  commerce  — / 

San  Diego  Harbor 

1,509 

3,580 

4,830 

7,560 

IL/  Thousands  of  short  tons 

From  Waterborne  Commerce  of  the  United  States,  Part  4,  Department 
of  the  Army,  Corps  of  Engineers. 
y Local  and  Internal  traffic  Is  not  significant  at  this  port. 
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TABLE  SC- 4 
Port  Ilueneme  Harbor, 

1965  Waterborne  Commerce^/,  and  Projected  Waterborne  Commerce 

1980-2020 


Commodity  grout 


Foreign  exports 
Fertilizer 
Cliemical  products 
Diatomaceous  earth 
Cotton 

Miscellaneous 

Total,  foreign  exports 

Foreign  imports 
Raw  chemicals 
Miscellaneous 

Total,  foreign  imports 

Coastwise  shipments 
Miscellaneous 

Total,  coastwise  shipments 

Coastwise  receipts 
Lumber 

Miscellaneous 

Total,  coastwise  receipts 

Total  commerce-2-/ , 

Port  Huereme  Harbor 


1^/  Thousands  of  short  tons. 

2^/  From  Waterborne  Commerce  of  tlie  United  States,  Part  4,  Department 
of  the  Army,  Corps  of  Engineers. 

3/  Local  and  internal  traffic  is  not  significant  at  this  port. 


19652/ 

1980 

2000 

2020 

6 

30 

30 

30 

0 

25 

25 

25 

28 

70 

70 

70 

0 

50 

55 

60 

3 

5 

10 

15 

37 

180 

190 

200 

0 

70 

70 

70 

0 

20 

50 

90 

0 

90 

120 

160 

1 

10 

10 

10 

1 

10 

10 

10 

60 

410 

440 

270 

5 

20 

30 

30 

65 

430 

470 

300 

103 

710 

790 

670 
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TABLE  SC-B 


and  Projected  i^al^  Havif^ation  Features 

and  Terminal  Facilities 


LOS  ANGELES  - LONG  BEACH  HARBORS 
Navipation  features,  outer  harbors: 

1915 

1980 

22PJI 

2020 

BreaJcwaters , miles 
Approach  channel: 

8.2 

6.0 

8.0 

8.0 

Depth , feet 

— 

TO 

82 

82 

Lenpth,  miles 
EntrEince  channel: 

0 

1.0 

1.5 

1.5 

Depth , feet 

50± 

68 

80 

80 

Lenpth . miles 
Navigation  channel: 

3.5 

h.7 

U.7 

>^.7 

Depth , feet 

35 

65 

75 

75 

Lenpth,  miles 
Turning  basins: 

1.0 

2.6 

u.o 

U.O 

Depth , feet 

50± 

65 

75 

75 

Aj*ea,  acres 
Anchor ape  areas : 

6 

35 

35 

35 

Depth , feet 

50± 

65 

75 

75 

Area,  acres 

>*3 

20 

20 

20 

Navigation  featiires  , inner  harbors : 


Navipation  channel: 

Depth , feet 

35 

U2 

1+2 

1+2 

Lenpth,  miles 

7.3 

7.3 

7.3 

7.3 

Turninp  basins: 

Depth,  feet 

35 

1+2 

1+2 

1+2 

Area,  acres 

25 

25 

25 

25 

Terminal  facilities : 

Berths , number 

aoi' 

75 

87 

108 

Carpo-handlinp  area,  acres 

l,lt00 

1,600 

2,100 

3,1+00 

1/  Not  including  inadeouate  or  substandard  facilities,  or  facilities 
not  used  for  waterborne  commerce  (excluding  fish). 
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SOUTH  COASTAL  SUBREGION 
TABLE  SC-5 

Existing  and  Projected  Commercial  NaviRatlon  Features 


and  Terminal  Facilities. 

(Cont . ) 

1965 

1980 

2000 

2020 

SAN  DIEGO  HARBOR 

Navigation  features; 

^ * 

Jetty,  miles 

1.4 

1.4 

1.4 

1.4 

Entrance  channel; 

Depth,  feet 

41 

42 

42 

46 

Length,  miles 

2.4 

2.4 

2.4 

2.4 

North  channel: 

.1 

i 

Depth,  feet 

39 

42 

42 

44  j 

Length,  miles 

4.6 

4.6 

4.6 

4.6  1 

Central  channel: 

\ 

\ 

Depth,  feet 

29 

40 

40 

40  j 

Length,  miles 

1.8 

1.8 

1.8 

1.8 

South  channel: 

J 

Depth,  feet 

29 

35 

35 

40  i 

Length,  miles 

3.2 

4.7 

4.7 

6.2  ; 

J 

Turning  basins: 

j 

Depth,  feet 

35 

40 

40 

42 

Area,  acres 

30 

35 

35 

40  i 

Anchorage  area: 

1 

1 

Depth,  feet 

26 

35 

35 

40 

Area,  acres 

330 

330 

330 

330 

Terminal  facilities: 


Berths,  number 
Cargo-handling  area,  acres 


16 

27 


17 

245 


19 

275 


26 

375 


SOUTH  COASTAL  SUBREGION 


TABLE  SC- 5 


Existing  and  Projected  Commercial  Navigation  Features 
and  Terminal  Facilities.  (Cont.) 


]WT  HUME-E  HARBOR 
Navigation  features: 

Jetties : 

Length,  miles 

Approach  channel: 

Depth,  feet 
Length , miles 

Entrance  channel: 

Depth,  feet 
Length,  miles 

Navigation  channel: 

Depth,  feet 
Length,  miles 

Turning  basins: 

Depth,  feet 
Area,  acres 

Anchorage  area: 

Depth,  feet 
Area,  acres 

Terminal  facilities: 

Berths,  numbers 
Cargo-handling  area,  acres 


1963 

1980 

?000 

2020 

0.34 

0.34 

0.34 

0.34 

40 

40 

40 

40 

0.15 

0.15 

0.15 

0.15 

36 

36 

36 

36 

0.29 

0.29 

0.29 

0.29 

32 

35 

35 

35 

0.35 

0.54 

0.54 

0.54 

32 

35 

35 

35 

25.4 

25.4 

25.4 

25.4 

0 

0 

0 

0 

3 

5 

5 

5 

15 

50 

50 

50 

SOUTH  COASTAL  SUBREGION 
TABLE  SC-5 

Existing  and  Projected  Commercial  Navigation 

and  Terminal  Facilities.  (Cont . ) 

1965  1980  2000  2020 

OFFSHORE  PETPOLnr^  '!’FPMT??ALS 
H'avlgation  features; 

Depth  feet: 


Encina 

AO 

42 

42 

42 

Huntington  Beach 

50 

70 

82 

82 

El  Segundo 

58 

70 

82 

82 

Ventura 

42 

42 

42 

42 

Terminal  facilities: 

Berths,  number 

4 

4 

4 

4 

SOUTH  COASTAL  SUBRLGIOr; 


TA8LF,  SC-6 


Recreational  Navigat 

ion  Needs , 

1965-2020 

1965 

1980 

2000 

2020 

Berthable  boats 

Ratio,  berthable  boats  per 
thousand  population 

2.41/ 

3.4 

4.7 

5.0 

Subregion  population, 
thousands 

10,000 

13,900 

19,200 

23,800 

Number  of  berths  needed 

24,000 

47,000 

90,000 

119,000 

Trailered  boats 

Number  of  trailered  boats 
using  navigable  waters 

30,000 

60,000 

130,000 

230,000 

Number  of  peak-day 
launchings 

6,500 

13,500 

28,000 

51,000 

Launching  facilities 
needed  2/ 

130 

270 

560 

1,020 

Transient  boats 

Number  of  peak-weekend 
overnight  transient 
boats 

3,200 

6,000 

12,000 

20,000 

y Under  existing  conditions  (1965)  actual  ratio  is  1.7,  reflecting 
constraint  of  insufficient  berthing  facilities  on  berthed  boat 
ownership . 

Launching  lanes  12  feet  wide  or  hoists  with  launching  capacity 
of  50  boats  per  peak  day. 


2/ 
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TABLE  GC-T 

Berthint^Cap^citv  of_E_5^istJj^,  Projected  Recreational 

Navigation  Facilities,  1965-2020 


_ _ Berthing  Capacity  

1965  1980  2000  2020 


1.  EXISTINO  FACILITIEG  (1965) 

Feder^  nr^  ects  : 

Mission  Bay  Harbor 
Oceanside  Harbor 
Ne^-mort  Bay  Harbor 
King  Harbor  Redondo 
Marina  del  Rey 
Channel  Islands  Harbor 
Subtotal , Federal 
NOT-Aederal improvements : 
Shelter  Island  San  Diego 
Long  Beach  Marina 
Ventura  Marina 

Subtotal,  non-Federal 
Private  improvements : 

San  Diego  Bay  area 
Huntington  Harbor 
Alamitos  Bay  area 
Los  Angeles -Long  Beach 
Harbors  area 
Subtotal,  private 

TOTAL,  EXISTING  FACILITIES 


1,060 

525 

i*-2T5 

1,020 

1,800 

__200 

8,88b 

1,350 
1,800 
___350 
3, 50b 


j,U20 

5T22O 


2.  FACILITIES  PROGRAMMED  FOR  CONSTRUCTION  (1965)  2/ 


F^der_^_  project^: 

Dana  Point  Harbor 
Ventura  Marina  modification 
Subtotal,  non-Federal 
Non-Federal  Imnrovements : 

Harbor  Island  San  Diego 
Stmset  Bay 
Avalon  Harbor  3/ 

Subtotal,  non-Federal 
Private  Imnrovements 
None 

TOTAL,  PROGRAMMED  FOR  CONSTRUCTION 

GRAND  TOTAL,  EXISTING  AND  PROGRA-'WED 

FACILITIES  IT.,600 


W_80 

2,000 

3,000 

525 

525 

1+.500 

1*,500 

1,1*00 

1,1+00 

6,000 

6,000 

1,950 

1^950 

lb. 375 

17,375 

1.500 

1,500 

1,800 

1,800 

0 

0 

3,300 

3,300 

300 

500 

1,750 

1,750 

900 

900 

1,500 

J.000 

l+,)+50 

4,150 

2l+,125 

24.325 

j)  2/ 

1,300 

2,150 

1,300 

2.000 

2,600 

4.150 

1,000 

1,000 

250 

500 

25 

25 

1,275 

1,525 

0 

0 

3,875 

5,675 

28,000 

30 , 500 

1*,000 

525 

i+,500 

1,1+00 

6,000 

_1»950 

18,375 

1,500 

1,800 

0 

' 3^300 

500 

1,750 

900 

_ 0 

3',  150 

2l+,825 


2,150 

2,500 

"‘+,650' 

1,000 

1,000 

25 

2,025 

0 

6^675 


See  footnotes  at  end  of  table. 
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TABLE  SC-7 

Berthing  Capacity  of  ExistinKi  Programmed  and  Pro.jected  Recreational 
Navigation  Facilities,  19Dt>-2020  (Cont. ) 


Berthing  Capacity 


12^ 

1^80 

2000 

2020 

j,.  FROJECTEU  FACILITIES  NOT  PROGRAMMED 
Federal  projects 

San  Diego  County 

5)00 

1,000 

2,000 

Orange  County 

1,000 

6,000 

7,000 

Los  Angeles  County 

500 

2,000 

5,000 

Ventura  County 

0 

1,000 

1,000 

Subtotal,  Federal 

2,000 

10,000 

15,000 

Non-Federal  improvements 

San  Diego  County 

1,000 

3,000 

6,000 

Orange  County 

1,000 

A, 500 

10,500 

Los  Angeles  County 

1,000 

8,000 

17,000 

Ventura  County 

0 

0 

0 

Subtotal,  non-Federal 

3,000 

33,500 

TOTAL  PROJECTED  FACILITIES 

NOT  PROGRAMMED 

5.000 

25,500 

48.500 

GRAND  TOTAL  1?,600 

33,000 

56,000 

60,000 

i 

i 


1/  Including  Federal  maintenance  projects. 

2/  Authorized  Federal  projects,  and  non-Federal  public  and  private 
improvements  under  construction. 

Primarily  a destination  harbor. 
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See  footnotes  at  end  of  table  . Continued 


developed  through  self-liquidating  improvements  not  included  in  cost  estimates  in  this  appendix. 


VENTURA  TERMINAL  [n] 


SAN  DIEGO  HARBC 


SAN  NICOLAS  IS. 


SAN  CLEMENTE  IS. 

ENCINA 


TERMINAL 


PORT  HUENEME 


ANACAPA  IS. 


EL  SEGUNDO  TERMINAL  0 


LOS  ANGELES  - LONG  BEACH  HARBORS  [FJ 

HUNTINGTON  BEACH  TERMINAL 

^ SANTA  BARBARA  IS. 


SANTA  CATALINA  IS. 


X’l'JNTritA  <c  CO. 


_ 'sMvcnii.m 

VENTURA  MARINA 
CHANNEL  ISLANDS  HARBOR 


i.os  .\N(n:i,i>i  CO, 


SANTA  MONICA 


/ 1 J 

yy  \ 


LOS  ANGELES  4 


L x.y 

'v>-  / 


PARADISE  COVE 


PARADISE  COVE  ^^^^MARII^^  L^L  Ri 

KING  HARBOR  REDONDO  0— \ mal/cA 


. MAl/cA 


PORTUGUESE  BEND~ 

ALAMITOS  BAY  - LONG  BEACH  MARINA  ^ 
HUNTINGTON  HARBOUR  (g)- 
NEWPORT  BAY  HARBOR  


SANTA  BARBARA  IS. 

TWO  HARBORS  ISTHUMUS, 


p'. 


9s«nt*  an* 

LSA  ’ 

( OU.ANCl';  (’t 

UPPER  ^ 


SAN  NICOLAS  IS. 


SANTA  CATALINA  IS. 


AVALON  HARBOR  ®) 

DANA  POINT  HARBOR  0 / 

OCEANSIDE  HARBOR  0 


SAN  CLEMENTE  IS. 


MISSION  BAY  HARBOR 


LEGEND 


SAN  ItKUNAUIMNO 

SAN  BERNARDINO# 


RIVERSII$lE' 


\£l9tno'9  Lotw 


UPPER  N/WPi  iRT 


I*  H0ntho\ 


CAMSiOC 


iAN  DIEGO 


HULA  VISTA 


/ -A  AGUA  HEDIONDA 

/ \ LAGOON 

, \ DEL  MAR  LAGOON 

SAN  DIEGO  \ HARBOR  MARINAS 


IMPERIAL 


EXISTING  DEVELOPMENT  (1965) 

Existing  Federal  project  harbor 
Existing  non-Federal  harbor  or  marina 
POTENTIAL  DEVELOPMENT 

Existing  harbor  or  marina  programmed  for  expi 
Existing  harbor  or  marina  requiring  expansion,  ni 
A Possible  site  for  harbor  or  marina  to  meet  futui^ 


LOS  ANGELES  - LONG  BEACH  HARBOR  MARINAS 


HVOfKMjOGIC 


SOUTH  CO^ 


CALIFd 


RECREATIOhfl 

DEvI 


s< 


NC  - NORTH  COASTAL 
SF  - SAN  FRANCISCO  BAY 
CC  - CENTRAL  COASTAL 
SC  - SOUTH  COASTAL 
SB  - SACRAMENTO  BASIN 
DC  - DELTA -CENTRAL  SIERRA 
SJ  - SAN  JOAQUIN  BASIN 
TB  - TULARE  BASIN 
NL  — NORTH  LAHONTAN 
SL  — SOUTH  LAHONTAN 


COLORADO  DESERT 


COLORADO  DESERT 
SUBREGION  OF  THE 
CALIFORNIA  REGION 


\ 


COLORADO  DESERT  SUBREGION 


General 


The  Colorado  Desert  subregion  occupies  the  extreme  southeastern 
part  of  the  Region,  and  extends  from  the  Callfomla-Mexlco  boundary 
north  to  the  South  Lahontan  subregion  boundary;  and  from  the  Colorado 
River  to  the  San  Bernardino  and  San  Jacinto  Mountains  and  the  divide 
of  the  coast  range  In  the  eastern  part  of  San  Diego  County.  The 
subregion  Is  described  In  detail  In  Appendix  II. 

The  Colorado  Desert  subregion  has  only  one  body  of  water  that 
Is  a navigable  water  of  the  United  States  — the  lower  Colorado  River. 

The  Salton  Sea,  which  Is  also  located  In  the  subregion.  Is  classed 
as  an  Inland  water. 

Classification  of  the  lower  Colorado  River  as  a navigable  water 
of  the  United  States  Is  based.  In  part,  on  Its  historical  use  for 
commercial  navigation.  Navigation  of  the  lower  Colorado  River  commenced 
In  the  early  1850 's  and  was  Initiated  to  supply  Fort  Yuma.  The  right 
to  navigate  the  Gulf  of  California  and  the  Colorado  River  from  the 
Gulf  to  United  States  territory  was  assured  by  a treaty  with  Mexico 
dated  December  30,  1853. 

Commercial  navigation  on  the  lower  Colorado  River  was  of  Importance 
for  only  about  three  decades,  but  contributed  greatly  to  the  development 
of  the  Arizona  Territory.  At  the  peak  of  commercial  operations,  cargo 
shipped  by  oceangoing  steamship  from  San  Francisco  and  transshipped 
to  river  steamers  and  barges  at  the  mouth  of  the  river  was  delivered 
to  Fort  Yuma  In  12  days.  Regular  schedules  were  maintained  for  river 
traffic  from  the  mouth  of  the  river  to  Fort  Yuma  and  as  far  upriver 
as  Hardyville,  312  river-miles  above  Yuma.  Non-scheduled  traffic 
was  occasionally  carried  as  far  upriver  as  the  Virgin  River  confluence. 
Steamboat  service  between  Yuma  and  the  Gulf  of  California  was  discontinued 
shortly  after  the  railroad  reached  Yuma  in  1877.  The  upriver  service 
between  Yuma  and  El  Dorado  was  continued  until  the  completion  of  Laguna 
Dam  In  1909. 

After  years  of  negotiation,  the  Colorado  River  Compact  was  approved 
In  1922  and  became  the  "law  of  the  river"  by  Presidential  Proclamation 
on  June  25,  1929.  Article  IV  of  the  Compact  states  in  part; 

"(a)  Inasmuch  as  the  Colorado  River  has  ceased  to  be 
navigable  for  commerce  and  the  reservation  of  Its 
waters  for  navigation  would  seriously  limit  the 
development  of  Its  basin,  the  use  of  Its  waters 
for  purposes  of  navigation  shall  be  subservient  to  the 
uses  of  such  waters  for  domestic,  agricultural,  and 
power  purposes.  * * *" 


CD-I 


The  construction  of  the  great  conservation  works  on  the  river 
by  the  Bureau  of  Reclamation  started  with  Hoover  Dam  in  1934.  For 
the  next  15  years,  increasing  numbers  of  sportsmen  were  attracted 
to  the  river,  drawn  by  the  fine  fishing  in  the  Impoundments  and  in 
the  clear  water  downstream  from  the  dams.  Beginning  about  1950,  recrea- 
tional boating  on  the  Colorado  River  was  stimulated  by  the  development 
of  trallered  boats,  interest  in  water  skiing.  Increased  leisure  and 
Income  of  the  rapidly  expanding  population,  and  Improved  highway  access 
to  the  river  from  southern  California. 

About  90  percent  of  the  use  of  the  lower  Colorado  River  for  recreational 
navigation  in  1965  was  by  the  9.9  million  residents  of  the  South  Coastal 
subregion  of  California.  The  remaining  10  percent  use  was  mostly 
derived  from  the  Colorado  Desert  subregion  of  California  and  from 
Arizona.  Total  boating  use  in  1965  was  estimated  by  the  U.S.  Coast 
Guard  at  about  192,000  boat-days  annually.  The  annual  use  by  boats 
originating  in  the  South  Coastal  subregion  is  estimated  at  175,000 
boat  days.  Use  of  the  lower  Colorado  River  by  California  boats,  which 
is  almost  exclusively  by  trallered  boats,  is  concentrated  on  weekends, 
particularly  holiday  weekends,  and  on  summer  vacations. 

Certain  regulatory  problems  along  the  lower  Colorado  River  are 
pertinent  to  recreational  boating  on  the  river  and  warrant  brief  discussion. 
Illegal  occupancy  of  public  lands  withdrawn  under  the  Reclamation 
Act  of  1902,  and  of  lands  subsequently  acquired  by  the  Bureau  of  Reclamation, 
has  been  occurring  along  the  lower  Colorado  River  since  construction 
of  Laguna  Dam  in  1909.  By  1961,  about  800  cases  of  illegal  occupancy 
were  Involved.  The  Secretary  of  the  Interior  moved  to  solve  this 
problem  by  setting  up  the  Lower  Colorado  Land  Use  Office,  in  May 
of  1961,  to  effect  control  of  illegal  occupancy  by  a permit  system. 

Coincident  with  this  program,  the  Corps  of  Engineers  moved  to  effect 
removal  of  obstacles  to  navigation  and  sources  of  pollution  of  the 
navigable  waters  of  the  river.  An  effort  was  made  to  acquaint  both 
the  private  and  public  sectors  with  the  laws  enacted  for  the  preservation 
and  protection  of  navigable  waters. 

These  laws  are  administered  through  a permit  system.  Since  1961, 
permits  have  been  granted  for  both  existing  and  proposed  structures 
along  the  river  at  the  rate  of  about  60  permits  a year.  Removal  of 
a number  of  Illegal  structures  and  sources  of  pollution,  for  which 
permits  could  not  be  granted,  has  been  effected.  Aside  from  control 
of  structures  and  pollution  in  the  navigable  waters,  other  interferences 
with  recreational  boating  are  created  by  the  numerous  natural  snags 
in  Lake  Havasu  and  the  presence  of  floating  debris  in  the  river,  derived 
from  miscellaneous  material  placed  along  the  banks  to  protect  them 
from  erosion.  A program  to  effect  removal  of  these  types  of  impairments 
to  small-craft  navigation  is  being  pursued. 
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Existing  PevelopTnent 


The  reach  of  the  lower  Colorado  River  contiguous  with  the  Colorado 
Desert  subregion  Is  approximately  265  miles  long.  About  213  miles 
are  river  channel,  about  42  miles  are  the  impoundment  behind  Parker 
Dam  (Lake  Havasu),  and  about  10  miles  are  the  impoundment  behind  Imperial 
Dam.  The  river  has  been  channelized  by  the  Bureau  of  Reclamation  from 
Davis  Dam  (in  the  Lovjer  Colorado  Region)  to  below  Needles. 

Boating  facllitie.s  are  located  on  both  the  Arizona  side  and  the 
California  side  of  the  river.  The  17-mile  strip  from  the  city  of  j 

Parker,  Arizona  to  Parker  Dam  and  Lake  Havasu  accounts  for  almost 

60  percent  of  the  total  berthing  facilities  and  almost  50  percent  . 

of  the  total  launching  facilities.  The  remaining  berthing  and  launching  i 

facilities  are  about  evcnlv  distributed  between  the  Needles  area,  j 

the  Blythe  area,  and  the  Yuma  area.  The  location  of  major  boating 

areas  is  shown  on  Man  CD-I.  j 

Boating  facilities  on  the  lower  Colorado  River  are  mostly  trailered-  | 

boat  facilities  of  one  sort  or  another.  Although  there  were  about  ] 

1,300  usable  berths,  about  two-thirds  of  these  berths  were  occupied  j 

on  a seasonal  basis  for  wet  storage  of  trailered  boats.  Dry-storage  i 

facilities  for  trailered  boats  ranged  from  enclosed  storage  space  i 

to  open  parking  areas.  It  is  estimated  that  there  were  about  1,400  j 

developed  dry-storage  spaces  in  1965  and  launching  ramps  and  hoists  j 

providing  the  equivalent  of  about  140  lanes.  j 

I 

An  appraisal  of  the  adequacy  of  boating  facilities  on  the  Lower  i 

Colorado  River  is  difficult  because  of  the  variety  and  number  of  developments 
river  and  the  lack  of  records  of  visitor  use.  The  Lower  Colorado  - 1 

River  Land  Use  Advi^orv  committee,  in  a report  dated  January  1964,  j 

titled  "The  Lower  Colorado  River  Land  Use  Plan,"  stated  that  peak-  : 

weekend  use  overflowed  onto  eveiv  available  piece  of  land  along  the 
river.  The  report  indicated  that  visitor  use  has  doubled  in  less 
than  10  years  and  is  likely  to  continue  to  increase  rapidly.  It  is 
estimated  that  overuse,  of  launching  facilities  is  to  the  extent  of 
about  15  percent. 

A field  examination  of  boating  facilities  on  the  river  was  made 
in  Januarv  1968.  At  that  time,  the  Needles,  Blythe,  and  Yuma  areas 
were  all  adversely  affected  by  the  low  water  level  in  the  river.  Interviews 
with  numerous  facility  operators  were  conducted,  and  the  consensus 
was  that  inadequate  water  for  recreational  boating,  except  in  impoundments, 
was  the  major  problem  on  the  river.  In  the  Blythe  area,  many  of  the 
berthing  facilities  had  been  damaged  by  low  water,  and  some  of  the 
marinas  no  longer  had  access  to  navigable  channels.  Unfortunately, 
the  lowest  stage  of  the  river  appears  to  coincide  with  the  peak  recreational 
boating  season. 
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Future  Needs 

r.ENEPvAL 

Present  projections  indicate  that  future  needs  for  navigation 
would  consist  entirely  of  recreational  navigation  facilities.  The 
possibility  of  developing  a deep-draft  harbor  facility  at  Yuma 
connecting  to  the  Gulf  of  California  has  been  discussed  for  the 
past  decade  or  so.  At  the  present  time,  no  significant  need  for  this 
facility  can  be  demonstrated.  However,  should  future  projections 
indicate  that  substantial  quantities  of  bulk  commodities  would  be 
generated  in  the  Upper  and  Lower  Colorado  Desert  Regions,  further 
consideration  should  be  given  to  the  need  for  commercial  navigation 
facilities. 

RECREATIONAL  NAVIGATION 
General 

Recreational  navigation  facilities  were  assessed  in  terms  of  berthing 
facilities  and  launching  facilities.  Because  of  the  nature  of  the  boating 
waters,  construction  of  transient  and  destination  facilities  would  not  he 
required.  Cruising  boats  can  tie  to  the  river  banks  in  backwaters  and 
embavments  along  shore.  Needs  for  recreational  navigation  are  discussed 
in  the  following  paragraphs  and  are  summarized  in  Table  CD-I. 

Berthing  Facilities 

Present  and  projected  needs  for  berthing  facilities  were  based  upon 
projected  berthable  boats  generated  by  the  Colorado  Desert  subregion. 
Consideration  was  given  to  the  positive  effects  of  increased  disposable 
income,  which  will  tend  to  encourage  ownership  of  larger  boats.  The  ratio 
of  berthable  boats  to  population  was  estimated  at  2.0  berthable  boats  per 
thousand  in  1965,  3.0  in  1980,  4.0  in  2000,  and  5.0  in  2020.  The  need  for 
berths  is  estimated  at  425  in  1965,  1,000  in  1980,  2,200  in, the  year  2000, 
and  4,500  in  2020.  These  berthing  needs  do  not  Include  berths  for  optional 
wet  storage  of  trallerable  boats.  Although  a surplus  of  berthing  facilities 
apparently  exists  on  the  river  at  present,  two-thirds  of  the  berths  are 
occupied  as  optional  wet  storage  by  trallered  boats.  No  attempt  has  been 
made  to  project  the  future  requirements  for  optional  berthing  for  trallered 
boats. 

Trailered-boat  Facilities 

Trailered-boat  facilities  comprise  launching  ramps,  dry-storage  facili- 
ties and  supporting  picnic  and  camping  facilities.  On  the  lower  Colorado 
River,  there  is  a substantial  need  for  dry-storage  facilities  for  boats 
owned  by  residents  of  the  South  Coastal  subregion  who  do  not  wish  to  trailer 
their  boats  over  such  a great  distance.  Because  much  of  the  recreational 
use  of  the  river  is  generated  by  residents  of  the  South  Coastal  subregion. 
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and  this  recreational  use  is  generally  weekend  use,  camping  areas  are  of 
considerable  importance.  The  requirements  for  dry  storage  and  camping 
facilities  are  included  in  general  estimates  of  recreational  needs 
in  Appendix  XII:  Recreation.  It  is  expected  that  the  majority  of 
the  trailered  boats  using  the  river  will  continue  to  come  from  the 
South  Coastal  subregion.  An  estimated  30,000  trailered  boats  were 
using  the  river  in  1965,  and,  as  previously  stated,  over  90  percent 
of  these  boats  were  from  the  South  Coastal  subregion.  It  is  estimated 
that  use  of  the  river  by  trailered  boats  will  increase  tenfold  by  the 
year  2020,  requiring  a tremendous  increase  in  the  number  of  launching 
facilities.  Launching  lanes  needed  for  1965,  1980,  2000,  and  2020, 
in  equivalent  12-foot  lanes,  are  estimated  to  be  160,  340,  900,  and 
1,700,  respectively. 


Means  to  Satisfy  Future  Needs 

Facilities  required  to  satisfy  recreational-navigation  needs 
are  summarized  in  Table  CD-2.  The  future  berthing  needs  for  berthable 
boats  can  be  satisfied  by  construction  of  berths  at  Lake  Havasu  and 
the  17-mlle  strip.  These  bodies  of  water,  at  present,  afford  the 
only  assured  depth  adequate  for  berthable  boats.  No  substantial 
protective  works  would  be  required  in  these  sheltered  waters:  however, 
basins  with  bank  protection  would  be  needed.  The  future  needs  for  trailered 
boats  can  be  met  through  construction  of  more  launch  ramps.  The  plan 
to  meet  needs  for  recreational  navigation  is  summarized  in  Table  CD-2. 

Improved  access  to  the  river  would  be  necessary;  many  reaches  that 
are  greatly  under-utilized  at  present,  because  of  poor  access,  possess 
outstanding  recreational  potential.  Full  recreational  use  of  the  river 
would  be  greatly  enhanced  by  maintenance  of  a minimum  water  level  compatible 
with  recreational  boating  needs.  Channelization,  which  would  achieve  this 
minimum  level  by  dredging  or  bank  revetment,  is  anticipated  by  the  Bureau 
of  Reclamation  for  most  of  the  river  below  Headgate  Dam.  In  the  course 
of  such  work,  however,  the  impact  upon  scenic  values  and  upon  fish  and 
wildlife  resources  will  require  careful  consideration. 


Implementation 


Implementation  of  the  navigation  plan  for  the  Colorado  Desert  subregion 
would  require  construction  of  berthing,  basins  and  launching  ramns.  It 
is  estimated  that  the  cost  of  providing  boating  facilities  would  be  about 
$10,000  per  launching  lane,  exclusive  of  support  facilities,  and  about 
$2,000  per  berth  for  basin  construction,  revetment,  utilities  and  other 
non-revenue  producing  features.  It  is  probable  that  these  facilities  would 
be  constructed  and  maintained  by  local  and  private  interests.  First  costs 
and  average  annual  maintenance  costs  are  estimated  as  follows: 
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First  Costs 


Feature 

19^6-1960 

1981-2000 

2001-2020 

(millions) 

(millions ) 

(millions! 

Commercial  navigation 

facilities 

0 

0 

0 

Recreational  navigation 
facilities : 

Federal 

0 

0 

0 

Non-FedereJ. 

$2,h 

$6.3 

$12.2 

Average  Annual  Maintenance 

Feature 

1980 

2000 

2020 

(millions ) 

(millions ) 

(millions ) 

Federal 

0 

0 

0 

Non- Federal 

$0.1 

$0.3 

$0.6 
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COLORADO  DESERT  SUBREGION 


TABLE  CD-I 

Recreational  Navigation  Needs . 1965  - 2020 


1965  1980  2000  2020 


Berthable  boats 

Ratio,  berthable  boats  per 
thousand  population 

Subregion  population, 
thousands 

Number  of  berths  needed 

Trailered  boats 

Hiiihber  of  trailered  boats 
using  navigable  waters 

Number  of  peak-day 
launchings 

Launching  facilities 
needed  1./ 

2/ 

Transient  boats— 


2.0 

3.0 

U.O 

5.0 

213 

330 

560 

1,132 

U25 

1,000 

2,200 

U,500 

000 

60,000 

0 

0 

0 

0 

300  ,000 

500 

13,500 

36,000 

67,000 

160 

31*0 

900 

1,700 

iT Launching  lanes  12  feet  wide  or  hoists  with  launching  capacity 
of  UO  boats  per  peak  day. 

2/  Not  applicable  in  this  subregion. 


- LEGEND 

O Existing  berthing  facilities 

X Existing  launching  facilities 

NOTE:  Location  of  future  facilities 
not  shown 


LAKE  HAVASU 


PARKER  DAM 


HEADGATE  DAM 


IMPERIAL  DAM 
LAGUNA  DAM 


COLORADO  DESERT  SUBREGION 

CALIFORNIA  REGION 

RECREATIONAL  NAVIGATION 
DEVELOPMENT 


SCALE  IN  MILES 


SUPPLEMENT  A 


ALTERNATIVE  PROJECTIONS 


General 


The  effects  of  March  1968  OBERS  and  Series  D 1970  proiectlons  upon 
the  future  needs  for  coiranerclal  and  recreational  navieation,  the  means  to 
satisfy  future  needs,  and  the  resulting  costs  are  summarized  in  the  follow- 
ing paragraphs.  The  BASE  PLAN,  OBERS,  and  Series  D 1970  projections  are 
compared  in  Tables  A-1  through  A-4. 


OBERS  Proje ction 


COMMERCIAL  NAVIGATION 

Total  waterborne  commerce  for  the  California  Region  would  be  the  same 
under  both  the  OBERS  and  BASE  PLAN  orojcctions,  but  the  distribution  of 
waterborne  commerce  to  the  Region's  various  ports  would  be  different. 

The  OBERS  projections  would  result  in  about  7,640,000  more  tons  of  cargo 
moving  through  Los  Angeles-Lonp  Beach  harbors  in  the  South  Coastal  subregion 
by  the  vear  2020.  This  increase  in  waterborne  commerce  at  Los  Angeles- 
Long  Beach  harbors  would  be  offset  by  corresponding  decreases  in  waterborne 
commerce  at  the  San  Francisco  Bay  ports  and  at  the  oorts  of  the  Delta- 
Central  Sierra  subregion.  The  OBERS-based  shift  in  waterborne  commerce 
reflects  re-allocation  of  population-related  commodities.  Waterborne 
commerce  in  the  North  Coastal  and  Central  Coastal  subregions  would  not 
be  affected  because  population-related  commodities  are  not  appreciably 
involved.  Future  waterborne  commerce  is  summarized  by  subregion  and  by 
type  of  traffic  for  both  the  BASE  PLAN  and  OBERS  projections  in  Table  A-1. 

The  commercial  navigation  requirements  for  channels,  protective  works, 
basins,  and  levees  would  be  the  same  as  under  BASE  PLAN  projections.  Ex- 
tremely minor  readjustments  in  cargo-handling  areas  and  numbers  of  berths 
would  be  required;  these  readjustments  would  be  well  within  the  projected 
capabilities  of  the  commercial  navigation  Improvements  presented  in  the 
BASE  PLAN  sections  of  this  report.  No  modifications  in  the  BASE  PLAN 
cost  estimates  for  commercial  navigation  facilities  are  indicated. 

RECREATION  NAVIGATION 


Recreational  navigation  needs  are  directly  related  to  population. 

Based  on  OBERS  population  distributions,  projected  needs  would  be  reduced 
in  most  subregions  other  than  the  South  Coastal  subregion.  Projected 
recreational  navigation  needs  are  summarized  by  subregion  for  both  the 
BASE  PLAN  and  OBERS  projections  in  Table  A-2 ; facilities  required  to  satisfy 
these  ne.eds , by  time  frames,  are  summarized  in  Table  A-3.  The  effects  of 
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the  ODERS  plan  for  recreational  navigation  in  inland  subregions  is  less 
pronounced  than  in  coastal  areas,  where  construction  and  maintenance  costs 
of  harbors  are  higher.  These  costs  are  summarized  in  Table  A-4. 

The  most  significant  change  resulting  from  the  OBERS  population  distrl- 
b'ltion  is  the  greater  demand  for  recreation  navigation  features  in  the  South 
Coastal  subregion  - the  subregion  least  able  to  satisfy  the  demand.  A plan 
was  developed  to  satisfy  two-thirds  of  the  demand  for  berthing  under  the 
OBERS  Plan,  the  same  degree  of  satisfaction  that  was  satisfied  under  the 
BASE  PLAN;  however,  satisfaction  of  the  demand  is  at  a high  price,  both  eco- 
nomically and  in  terms  of  the  impact  on  the  subregion's  environment. 

The  BASE  PLAN  utilized  to  the  maximum  extent  all  natural  sites  con- 
sidered feasible  for  recreational  navigation  facilities.  The  structures 
required  to  satisfy  the  additional  demands  in  the  South  Coastal  subregion, 
under  the  OBERS  Plan,  would  necessarily  be  located  offshore.  The  most 
suitable  areas  are  those  with  relatively  shallow  water  offshore  that  would 
permit  economical  breakwater  and  fill  construction.  A possible  plan,  within 
the  capabilities  of  present-day  construction  techniques,  is  illustrated  in 
Drawing  1. 

The  effects  of  such  a major  modification  of  the  shoreline  would  require 
intensive  study;  however,  it  is  believed  that  an  offshore  site  would  have  a 
relatively  less  injurious  impact  upon  the  subregion's  shoreline  than  would 
equivalent  modification  of  Inland  areas. 


Series  D 1970  Projection 


COMMERCIAL  NAVIGATION 


In  the  San  Francisco  Bay  subregion  the  correlation  between  the  March 
1968  OBERS  and  Series  D 1970  projections  was  sufficiently  close  to  permit 
use  of  the  same  waterborne  commerce  projections.  In  the  South  Coastal 
subregion,  the  correlation  between  BASE  PLAN  and  Series  D 1970  was  suffi- 
ciently close  to  permit  use  of  the  same  waterborne  commerce  projections. 

Some  minor  variations  in  commodity  projections  may  occur,  however,  it  is 
unlikely  that  overall  tonnages,  by  types  of  traffic,  will  vary  significantly. 
The  Delta-Central  Sierra  subregion  was  re-projected.  Waterborne  commerce 
in  the  North  Coastal  and  Central  Coastal  subregions  would  be  the  same  under 
all  three  projections. 

In  the  year  2020,  total  waterborne  commerce  for  the  Region  under  Series 
D 1970  projections  would  be  about  2.4  percent  lower  than  under  the  BASE  PLAN 
and  OBERS  projections.  The  total  population  in  the  Series  D 1970  projec- 
tions is  about  18  percent  lower  than  in  the  BASE  and  OBERS  projections. 

This  disparity  reflects  movement  of  substantial  quantities  of  waterborne 
commerce  that  are  not  directly  related  to  the  Region's  domestic  population. 
Table  A-1  summarizes  existing  waterborne  commerce  and  compares  Series  D 
1970  and  BASE  PLAN  projections  of  future  waterborne  commerce. 


A-2 


I 


The  commercial  navigation  requirements  for  channels,  protective 
works,  basins,  and  levees  would  be  the  same  as  under  BASE  PLAI^  nroiections. 
Extremely  minor  readjustments  in  cargo-handling  areas  and  numbers  of  berths 
would  be  reauired;  these  readjustments  would  be  well  within  the  projected 
capabilities  of  the  commercial  navigation  improvements  presented  in  the 
BASE  PLAN  sections  of  this  report.  No  modifications  in  the  EASE  PLAJJ  cost 
estimates  for  commercial  navigation  facilities  are  indicated. 

RECREATIONAL  NAVIGATION 

Recreational  navigation  needs  are  directly  related  to  population. 

Based  on  the  1970  Series  D population  distributions,  projected  needs  would 
be  reduced  from  BASE  PLAN  needs  in  all  subregions  other  than  the  South 
Coastal  subregion  where  needs  would  stay  approximately  the  same.  Projected 
recreational  navigation  needs  are  summarized,  by  subregion,  for  both  the 
BASE  PLAN  and  1970  Series  D projections  in  Table  A-2.  Facilities  required 
to  satisfy  these  needs,  by  time  frames,  are  summarized  in  Table  A-3. 

The  effects  on  projected  costs  are  summarized  in  Table  A-4. 
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SUPPLEMENT  B 


GLOSSARY 


ANADROMOUS 


BERTHED,  BERTHING 

BREAKWATER 

CARGO  HANDLING: 
CONTAINER 


DRY  BULK 


LIQUID  BULK 
BREAK  BULK 


COMMERCIAL  PISHING  BOATS 
CONTROLLING  DEPTH 


DEEP  DRAFT 


Pertaining  to  fish  that  spend  a part  of 
their  life  cycle  In  salt  water  and  migrate 
Into  fresh-water  streams  to  spawn. 

A type  of  wet  storage  where  a vessel  Is 
docked  In  a "U"-shaped  slip,  or  tied 
alongside  a wharf  or  slip. 

A structure  protecting  a harbor,  anchorage 
or  basin  from  waves. 


Truck-body  sized  vans  which  can  be  carried 
aboard  ship.  Containers  are  designed  for 
multi-modal  transport  and  are  pre-loaded 
before  transport. 

Dry  cargo  placed  into  the  hold  of  a ship, 
without  packaging,  by  blower,  conveyor 
belt  or  clam  shell  bucket. 

Fluid  cargo  placed  into  the  hold  of  a ship, 
without  packaging,  by  pump  and  pipe  line. 

Cargo  handled  by  port  crane  or  shipboard 
boom.  Each  load  Is  assembled  manually  on 
the  dock  or  in  the  hold  before  being  trans- 
ferred in  or  out  of  the  ship. 

Boats  which  are  used  to  catch  fish  for  sale. 

The  least  depth  of  water  in  navigable  parts 
of  a waterway,  which  limits  the  allowable 
draft  of  vessels. 

Vessels  with  drafts  greater  than  15  feet. 
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DESIGN  VESSEL 


EQUIVALENT  LANE 


inla:id  waters 


JETTY 


lash 


LAUNCHING  FACILITY 


LIGHT  DRAFT 
'V.RINA 


MOORING 

NAVIGAilLE  WATERS 


The  prototype  vessel  for  which  a specific 
waterway  Is  designed.  The  dimensions  of 
this  vessel  are  used  in  determining  channel 
depth,  width,  and  turning  area  requirements. 

The  measure  of  capacity  of  a launching 
facility  equal  to  the  number  of  boats  that 
can  be  launched  at  the  same  time  from  the 
facility.  A hoist,  crane  or  other  mechanical 
device  is  equivalent  to  one  lane  of  a launch- 
ing ramp. 

Those  waters  that  are  in  fact  navigable  by 
water  craft  and  are  wholly  within  the  juris- 
diction of  state  government. 

A structure  extending  into  the  body  of 
water  on  estuary  or  open  sea  coast  and 
which  is  designed  to  prevent  shoaling  of 
a channel  bv  littoral  material  and  to 
direct  or  confine  stream  or  tidal  flow. 

From  "Lighter-aboard-shlp" . A shipping 
system  Involving  large  ocean-going 
vessels  designed  for  carrying  preloaded 
lighters  or  barges,  lifted  aboard  like  big 
containers  at  the  start  of  an  ocean  passage 
and  returned  to  the  water  at  its  end  to 
proceed  to  their  final  destination  indepen- 
dent of  the  mother  ship. 

Refers  to  a launching  ramp  or  a mechanical 
device,  such  as  a crane,  hoist  or  marine 
railway,  designed  for  placing  trallered 
boats  in  and  retrieving  them  from  the 
water . 

Vessels  with  drafts  up  to  15  feet. 

A complete  recreational  harbor.  Including 
the  protective  works,  boating  facilities, 
and  shore  developments,  such  as  restaurants, 
hotels,  and  services. 

A type  of  wet  storage  where  a vessel  is 
secured  to  a perinanentlv  anchored  buoy. 

Those  waters  that  are  in  fact  navigable 
by  water  craft  and  which  fall  within  the 
regulatory  jurisdiction  of  the  Army  Corps 
of  Engineers, 
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OPERATION,  'lAINTENANCE 
AiN'i)  REPLACEMENT  COSTS 
(OM  & R) 


RECREATIONAL  BOATS: 
RERTllABLE 


TRAILERED 

REQUIREMENTS 

SERVICE  AREA 
SPORT  FISHING  BOATS 

VESSEL  DRAFT 

WATERBORNE  COMMERCE: 

IMPORTS  AND  EXPORTS 

COASTWISE  RECEIPTS 
AND  SHIPMENTS 


The  value  of  poods  and  services  needed 
to  operate  a construction  proiect  and 
raake  repairs  and  replacenents  necessary 
to  maintain  the  project  in  sound  operating 
condition  during  its  economic  life. 


Pleasure  craft  permanently  kept  in  water. 
This  study  assumes  that  all  boats  21  feet 
in  length,  75  percent  of  those  19  to  21 
feet  in  length  and  50  percent  of  those  17 
to  19  feet  in  length,  are  berthable. 

Pleasure  craft  that  are  kept  in  dry  storage 
when  not  in  use. 

The  goods,  services  or  resources  necessary 
to  fulfill  a specified  projection.  The 
willingness  or  capability  of  this  sector 
of  econom.y  to  satisfy  the  orojectlon  is 
not  a factor  in  requirement. 

The  geographic  area  served  by  the  function 
or  functions  under  discussion;  also  called 
tributary  area. 

Commercially  operated  boats  used  to  haul 
sport  fishermen  on  boating  trips.  Also 
called  party  boats. 

The  depth  of  a vessel  from  its  water  line 
to  the  deepest  part  of  its  keel. 


Maritime  traffic  between  the  United  States 
and  foreign  ports. 

Maritime  traffic  between  United  States 
continental  ports,  possessions  and 
territories . 


WETLANDS  Low  land  areas  that  are  usually  covered 

with  shallow  or  intermittent  water,  often 
referred  to  as  marshes,  swamps,  sloughs  or 
lagoons . 


* 
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